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vent the uncouth appearance of the open 

that which opens into the room over om 
oot ae hel by see 
or any other piece of ornamental furniture 3 
for that ufe, placed before it at the diftance of one 
or two inches from the fide or wall of the room, 

The bottom of this air tube fhould reach to the 
ground, where it fhould communicate freely with 
the open air of the atmofphere, but it fhould not ~ 
rife quite fo high as the chimneys (or canals for 
carrying off the {moke) are carried up, but fhould’ 
end (by lateral openings, communicating with the 
air of the atmofphere) immediately above the roof 
of the houfe. 

If this air tube be fituated in the middle of a° 
building, it is evident that an horizontal canal or 
tube of communication muft be carried from. it ’ 
lower orifice to fome open place without YW 
ing, in order to eftablith a free circulation of freth 
air, both upwards and downwards, in the air tube, 
I fay both upwards and downwards, for fometimes 
the current of air in the tube will be found to fer 
upwards, and fometimes downwards. Its direction 
will depend on the winds that happen to prevail, 
or rather on the eddies they occafion in the air out 
of doors in the neighbourhood of the buildi 
and it is no {mall advantage chat will arife ' 
leaving both ends of the air-tube open, th oe , 
tube will always be fupplied with a fi 
air, whatever eddies the winds ‘may occafion, i 
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rate; to prevent thofe puffs of fmoke which, in high 
winds, are frequently thrown into fome rooms by the 
eddies, and the ‘partial rarcfaétions of the air that 
they occafion; but this is far from being the only 
or the moft important of the advantages that will 
be derived from this air tube. Thofe who confider 
what an immenfe quantity of air is required ta 
fapply the current that fets up the chimney of an 
open fire place, where there is a fire burning, muft 
perceive what an enormous lofs of heat there 
muft be, when all this expence of air is‘fupplied by 
the warmed. air of the room, and that all this 
warmed air is neceffarily and conftantly replaced 
\ by the cold air from without, which finds its way 
into the room, by the crevices of the doors and 
. windows, But all this wafte of heat, or any part 
of it, at pleafure, may be prevented by the feheme 
propofed, for if the air neceflary to the combuftion 
of the fuel, and to the fupplyingyof the current up 
the chimney, be furnifhed by the air-tube, the 
» warmed air in the room will remain in its place; 
and asthis will in a great meafure prevent the cold 
currents from the crevices of the door and windows, 
the heat in ‘the room will be the more equable, 
and confequenitly the more wholefome and agreeable 
on that account, 
But there are, I am:told, perfons in this coun- 
‘ Son aaa te cosas a great 
fire, that eyen with its attendant inconves 
; freezing oppofite fides of the 
eta they prefer it to the genial 
and 
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and equable warmth, which a {mallet fire, properly 
~ managed, may be made to produce, even in an open 
chimney fire-place. To recommend the air-tubes 
to perfons of that defcription, I would tell them, 
that by clofing up, by means of its regifter, the 
lower branch of communication (that which ends 
juft under the grate) and fetting that fituated near 
the top of the room wide open, they may indulge 
themfelves with having a very large fire in the room 
with little heat, and this with much lefs inconves 
nience from currents of cold air from the doors 
and windows, than they now experience. 

It is eafy to perceive, that by a proper ufe of the 
two regifters, together with a judicious manages 
ment of the fire, the air in the room may either be 
made hotter, or colder;—or may be kept at any 
given temperature—or the room may be moft ef- 
fectually ventilated ; and that this change of air 
may be effected, either gradually or more fuddenly, 
And here it may perhaps be the proper place to 
obferve, tbat in all our reafonings and {peculations 
relative to the heating of rooms by means of open 
chimney fires, we muft never forget that it is the 
room that heats the air, and not the air that heats. 
the room. 

The rays that are fent off from the burning fuel, - 
generate heat, only when and where they are flopped, 
or abjorbed, confequently they generate no heat in 
the air in the room, in paffing through it, becaufe 
they pa/s through it, and are not flopped by it, but, 
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folid body inthe room, thefe rays are there ftopped 
and abforbed, and it.is shere that the heat found in 
the room is generated. The air in the room isafter+ 
wards heated by Coming into contact with thefe 
_ folid bodies. Many capital miftakes have arifen 
from inattention to this moft important fact. 

It isreally aftonifhing how little attention is paid 
to events which happen frequently, however inte- 
refting they may be as objegts of curious invefti- 
gation, or however they may be conneéted with 
the comforts and enjoyments of life. Things near 
us, and which are familiar to us, are feldom 
objeéts of our meditations, How few perfons are 
there who ever took the trouble to beftow a 
thought on the fubjeét in queftion, though it is, in 
the higheft degree, curious and interefting, 
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ESSAY XII 





Of the Salubrity of Warm Rooms. 


T isa queftion often difcuffed in this country, 
whether living in a warm room in winter be, or 
be not, detrimental to health ? 

There is no doubt whatever of the neceflity of 
pure air for the fupport of life and health, but I 
really do believe that erroneous opinions are en- 
tertained by many people in this ifland, refpecting 
the effects of that equal, and at the fame time 
moderate heat, which can only be obtained in rooms 
where ftrong currents of air up the chimney are 
not permitted. Thofe who have been ufed to liv~ 
ing in large apartments, in which the large fires 
that are kept up, inftead of making the rooms 
equally warm, do little more than increafe the 
violence of thofe ftreams of cold air, which come 
whiftling in through every crevice of the doors and 
windows ; when fuch perfons come into a room in 
which an equal and genial warmth prevails in 

every part, ftruck with the novelty of the fenfa- 
tion’ pick on this general = produces, oy are 
very 
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very apt to fancy that the air is clofe, and confe- 
quently that it-muft be unwholefome, and are 
uneafy until a door or a window be opened, in 
order-that they may get what they call fre air. 
But they do not feem to make a proper dif- 
tindtion between fret air, and pure air. When 
they call for fre/t air, they doubtlefs mean purer 
air. They certainly get colder-air, but I much 
* doubt whether they often get air that is more 
wholefome to breathe ; and it is moft certain that 
the chilling ftreams and eddies that are occafioned 
ia the room by the freth air fo introduced, are 
extremely dangerous, and often are the caufe of 
the moft fatal diforders. 
{tis univerfally allowed to be very dangerous 


to be expofed in a ftream of cold air, efpecially 


when ftanding or fitting ftill;—but how much 
muft the danger be increafed if one fide of the 
body be heated by the powerful rays from a large 
fire, while the other is chilled by thefé cold blafts? 
And there is this fingular circumftance attending 
‘thefe chills, that they frequently produce their 
‘mifchievous effects without our being fenfible of 
‘them; for as the mind is incapable of attending 
to more than one fenfation at one and the. fame 
time, if the inemjity of the fenfation produced by 
the heat on the one fide of the body be fuperior 
to that of the cold on the other, we fhall remain 


ne on “* 


‘perfeétly infenfible of the cold, however fevere it 

aly really be, and if we are induced by the ditt ” 

AS 2 | of what we do feel to-turn about, or 
Ss Soe . 
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_ change our pofition or fituation, this movement 
willtbe occafioned, not by the cold, which we do 
not feel, but by the heat, which being. fuperior in 
its effe& upon us, engages all our attention, 
And hence we may account for thofe fevere colds 
or catarths, which are fo frequently gotten in 
hot rooms in this country by perfons who are 
not confcious at the time of being expofed: to 
any cold, but, on the contrary, fuffer great and , 
continual inconvenience from ‘the heat. 

I have faid, that thefe colds are gotten in hot - 
rooms, but it would have been more accurate to 
have faid ix rooms where there is a great fire—ot 
where there is a great heat, occafioned by a great 
number of burning candles, or by a great number 
of perfons crowded together, —for it is very feldom 
indeed that A room is much heated in this 
country, and their being cold is the principal caufé 
which renders partial heats that occafionally exift 
in them fo very injurious to health. 

The air of the room that comes into contac with 
the cold walls, and with the* enormous windows, 
which, in open defiance of every principle of good 
tafte, have lately come into fathion, is fuddenly 
cooled, and being condenfed, and made {pecifi- 
cally heavier than it was before, in , 
of this lofs of heat, it defcends and forms cold 
ftreams, that are fo much the more rapid and 
more dangerous as the partial heats in the room 
are more intenfe,—confequently they are the more 
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afer ser a Hl tobe obferved or 
¢ ¥ 

i to thefe cold Socents which are generated 
in the room, we’ add thofe which come into it 

' from without, to fupply the enormous quantity of 
air that is continually going off by the chimney, 
when there is a great quantity of coals burning in 
an open grate, we fhall not be furprifed, that 
thofe who venture to go into fuch rooms without 
ocing well wrapped up in furs, or other warm 
cloathing, fhould be liable to take colds. 

I. never fee 4 delicate young lady dreffed in 
thin muflins, or gauzes, in the midft of winter, 
expofe herfelf in fuch a perilous fituation, with- 

» out thuddering for the confequences, Bue how 
many young perfons of both fexes do we find, of 
delicate habits, and particularly among the hig’ er 
ranks of fociety?—And what vaft numbers are 
carried off annually by confumptions | 

Tt is well known, that this dreadful diforder | is 
almoft always brought on by colds, and that the 
cold of winter is commonly fatal to confumptive 
people; but why fhould the inhabitants of this 

_ ifland be fo peculiarly fubjeé to thefe colds? Is it 
not highly probably that it is becaufe they do not 
take proper care to. prevent them ?—For my part 

| declare, in the moft ferious manner, that | haye 
on ties that _ this is really the 


ch igi Gi of the pei danger f 
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-necéifity moft people are under of fometimes go- 
ing into the cold ait. But how mary proofs ate 
there, that thefé fudden tranfitions from heat to 
cold, or from cold to heat, are not attended with 
danger, if care be taken to be properly cloathed, 
and if the heats and colds are not partial ? 

How very hot do'the Swedes and the Ruffians 
keep their houfes during the long and fevere 
frofts that prevail in winter in thofe countries? 
and yet no people are more {trong and healthy 
than they are, nor are there ses lef liable to ca- 
tarrhs and confumptions. 

It is the very warm rooms in which this hardy 
race of men {pend much of their time in winter, 
(which, by promoting a free circulation of their 
blood gives them health and ftrength) that ena- 
bles them to fupport, without injury, expofure, for 
fart periods, to the moft intenfe cold. 

In Germany, the rooms of people of rank and 
fathion are commonly kept, in winter, at the tem- 
perature of about 64° or 65° of Fahrenheit’s ther- 
mometer (the dwellings of the peafants ate kept 
much hotter); but though the ladies in that 
country are, from their infancy, brought up with 
the greateft care, and are as little expofed to hard- 
fhips, as the women of condition in this, or in any 
other country, they find no inconvenience in go- 
ing out of thefe warm rooms into the cold air. 
They even frequent the plays and the operas, and 
go on flaying parties, during the fevereft frofts, and _ 
peta one whole month in the depth of winter = 
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the feafon of ‘the carnival) in one continued round 
of balls and mafquerades. - And, what may per- 
sd appear to many {till more’incredible, they 

fail, whatever the feverity of the weather 
pa to {pend half an hour every morning in 
a cold church. 

But if in Germany, where the winters are in- 
fomparably more fevere than they are in this 
country, perfons tenderly brought up, and of de- 
licate habits, find no inconvenience whatever in 
living in warm rooms, and in going from them 
into the cold air, why fhould warm rooms be un- 
wholefome in this country ? 

There cannot furely be any thing injurious to 
health in the genial warmth of 60° or 65°; and if 
pure air for tefpiration is what is wanted, the great 
height of our rooms in England fecures us againft 
all danger from that quarter. 

The prejudice in this country againft living in 
warm roots in winter, has arifen from a very na- 
‘tural caufe; and tl the prejudice i is general, 
and very deeply rooted, as its caufe is known to 

- me, I really have hopes that I fhall be able to 

it-with fome fuccefs. lam perfectly fure 
that juftice will be done to the purity of my in- . 
" tentions in engaging in this arduous . 
that 1 look upon as a circumftance of no 
e{pecially when I confider that ° 
Sotee the obfervation of my. = 
that few perfons can be better qualified 
, erience, to give an opinion on any 
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than I happen to be to give mine on that under 

I went to Germany many years ago, with as 
ftrong a prejudice againft warm rooms as any Body 
can have, but after having {pent twelve winters in 
that country, I have learnt to know that. warm 
rooms are very comfortable in cold weather, and 
that they certainly tend to the prefervation of 
health: 

Having occupied a very large houfe, im which 
there are feyeral apartments that are~ furnifhed 
with open chininey fire-places, I have had an ex- 
cellent opportunity of making experiments of the 
comparative advantages and difadvantages of warm- 
ing rooms with them, and with ftoves, and my 
opinions on thefe fubjeéts haye not been. hattily 
formed, but have been the refult of much patient 
inyeftigation. They have been the refult of con- 
vidtion, 

Were there any thing sew in what I recommend, 
I might be fufpected of being influenced by a de- 
fire to enhance the merit of my own difcoveries or 
inventions; but as there is not, this fufpicion 
cannot exift ; and I may fairly expect to be heard © 
with that impartiality which the purity of my in- 
tentions give me a right to expect. 

It may perhaps be afked by fome, what right I 4 
have to meddle at all in a bufineis that does not 
concern me perfonally? Why not let the people 
of this country go on quietly in their . 
without tiring them with propofals fori = 
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changes in their cuftoms and manner of living, to 
which they evidently lave a decided averfion ?» 

To fuch queftions and obfervations as thefe I 
fhould make no reply, but fhould {till feel anxious 
‘to promiote, Hy every means in my power, all fuch 
improvements ‘as tend to increafe the comforts and 
fnnocent enjoyments of life, from whatever quarter 
“they might come. 

If it be wifdom to choofe what is good, it muft 
be folly to refufe what is advantageous to us ;— 
and jf liberality be an ornament, to a refpeétable 
character, it is weaknefs to be afhamed of adopting 
the ufeful inventions of our neighbours. 

Fam not without hopes, that, at fome future 
‘period, houfes in England will become as cele- 
brated for warmth and -comfort, as they are now 
for ncatnef, and for the richnefs and elegance of 
their furniture. 

However habit may have reconciled us to it, or 
rendered us infenfible to its effeéts, cold is un- 
doubtedly a very great phyfical evil, It may be, 
‘and no doubt is, productive of good in fome way 
‘or other, but that is not a fufficient’ reafon why 

"swe thould not endeavour to guard ourfelygs again(t 
“its painful and di effects. ‘Their being 
painful is a proof r being hurtful, and it is 
moreover a kind intimation to us of the prefence 
OF ‘an enemy, to be avoided. © ~ 

fin We may, no doubt, by ‘habit, inure ourfelves.. 

‘a manner as to render our bodies 
ieee degree jinfenfible to its but does itmecef- 
farily 
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farily follow that by thefe means its pernicious 
effects on us are prevented, or even diminithed? 
I fee no reafon for fuppofing this to be the cafe. 

If inuring to cold were a-fufficient prefervative 
againft its bad effects, this method (which, cer- 
tainly, would be the moft economical) would, we 
have reafon to think, have been adopted by Pro- 
vidence in refpeét to brute animals; but beafts 
and birds which pafs the winter in cold. climates, 
are all furnifhed with warm winter garments,: 


What provident nature furnifhes to brute ani- 
mals, man is left to provide for himfelf, orto fup- ~ 


ply the want of it by his ingenuity. 

If living in cold rooms really tended to give 
ftrength and vigour to. the conftitution, and to 
enable men to fupport without injury the piercing 
cold of winter, we might expest that the dwellings 
of the inhabitants of the Polar regions would be 
kept at a very low temperature; but this is fo far _ 

" from being. the cafe in fact, that we always find 
the hotteft rooms in the coldeft climates. 

If the tranfition from a hot room to the cold 
‘air were fo dangerous as it is reprefented, how does 
it happen that Swedes and Laplanders, who.live 
in rooms that are kept exceflively hot, do not 
take cold when they expofe them({clves to the in- - 
tenfe cold of their winters? 

Swedes and Ruflians, who pafs the winter in Eng- 
land, never fail to. complain of the uncomfortable 
-coldnefs of our houfes, and feldom efcape catarrhs, 
‘doe diners orang by cold. pd the 
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‘ficknefs and mortality which prevailed. among the 

_ -Roffian foldiers and failors, who wintered in this 
country in the years 1798 and 1799, were gene- 
rally, and no doubt juftly afcribed to their being 
‘unable to fupport the cold to which they were ex- 
jpofed in our barracks, and in our hofpitals ; a de- 
gree Of cold to which they never had been accuf- 
tomed, ‘within doors, and which to them appeared 
‘tobe quite infupportable, : 

Thefe are ftrong facts; and the evidence they 
afford in the cafe under confideration, is pointed, 
and appears to me to be incontrovertible. There 
are many other fimilar faéts that might-be adduced ~ 
in fupport of the pofition we are endeavouring’ to 
‘eftablith. 

Tt has often been objeted to warm rooms, that , 
the air in them is always confined, and confe- 
quently unwholefome; but no argument. more 
perfectly growndlels and nugatory was ever ad- 
duced in fupport of a bad caufe. 

When; in cold weather, a room is kept warm, 

_ the air in it, fo far from being confined, is con 
_ tinually changing. Being {pecifically lighter (in 
_ eonfequence of its being warm) than the air with- 
‘out, it is impoffible to open and fhut a door 
without vaft quantities of it being forced out of the 
\ room by the colder air from without, which ruthes 
"ns and if at any tithe it be required to ventilate © 
uae a manner that not a par- 
bananas it, thall remain in it, this may be - 
hanes ‘minute, merely by let- 
ting” 
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ting down the top of one of the windows, and at) _ 
the fame time opening a door which willadmit’ . 
the external colder, and heavier air. And it’muft 
not be imagined that the room will be much cooled’ ~ 
in confequence of this complete ventilation.—So far 
from ‘it, a perfon returning into it, three or four 
minutes after it had been ventilated; and the dir 
in it totally changed, would not find its tempera= 
ture fenfibly altered. ‘ ied 

The walls of the room would fill be nearly as 
warm as before, and the radiant heat from thole 
walls, paffing through the tranfparent air of the 

* yoom, without any fenfible diminution of their 
calorific powers, would produce the fime fenfation 
of warmth as they did before. And even the cold 
air admitted into the room would’in a few minutes: 
become really warm. And as the {pecific gravity 
of air is fo very fmall, compared with that of the 
denfe folid materials of which the’ walls, floor, 
and ceiling of the room are conftraéted, ‘the 
warming of this air will not fenfibly cool the 

Toon. 

Hence we fee how eafy it is to ventilate warm 
rooms, in cold weather, and alfo how impoffible’ 
it would be to live in fuch a room, without the! 
air in it- being perpetually ‘changed, and replaced’ 

- with freth and pure air from without. | =" 

It is thofe who inhabit cold rooms who ate @x-__ 
pofed. to the danger of breathing confined air; for 

it would be in vain to-open the doors’ and’ win-! 
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dows of fuch/an apartment; if the air in it is as 
cold, and confequently jut as heavy, as that with- 
out, there is no phyfical reafon why it fhould move 
out of its:place. Part of it may indeed be blown 
out by a wind, or, without opening the doors and 
windows, a part of it may be forced up the chimney, 
if there be a fire burning in it; but this kind of 
ventilation is not only dangerous in a very high 
degree, to the health of thofe who are in the room, 
but it is alfo partial, and very incomplete. As 
the currents of cold air which fupply the draught 
ofan-open chimney fire are confined to the bottom 
of the room, below the level of the mantel of the 
fire-place, the fame air may remain for weeks in 
the upper parts of the room, and perhaps for a 
much longer time in fome remote corner, far from 
the fire. 

I think enough has now been faid to prove to 
the fatisfaction of every reafonable perfon who is 
difpofed to liften, and willing, to be convinced, 
that the air.in rooms properly and equally warmed 
in cold weather cannot be confined and contami- 
nated ;—and that inhabiting warm rooms in win- 

ter, fo far from rendering perfons weak and unable 
to bear the cold on going abroad, is the beft pre-, 
fervative againft the bad effeéts of occafional ex- 
to cold. 
i 


rit 


‘there are any perfons who like cold rooms, 
and partial chilling ftreams of cold air, and prefer 

them to the genial warmth of a mild and equal 
+ we 3 » tempe= 
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temperature, that choice’ muft be confidered as a» 
matter of tafe, about which there is no difput- 
ing. ai 

There is a fimple experiment, eafily made, and 
no wife dangerous, which fhews, in a fenfible and 
convincing manner, that warmth prepares the body * 
to bear occafional cold without pain and without 
injury : let a perfon in health, rifing from: warm 
bed, after a good night’s reft, in cold weather, 
put on a dry warm fhirt, andodreffing himfelf 


merely in his drawers, ftockings, and flippers; let * 


him go into a room in which thére is no fire, and 
walk leifurely about the room for half an hour, 
or let him fit down, and write or read during tliat 
time, he will find himfelf able to fupport this 
trial without the {malleft inconvenience; the cold 
to which he expofes himfelf will hardly be felt: 
and no'bad confequences to his health will refult 
from the experiment. Let him now repeat this 
experiment under different circumftances. In the 
evening’of a chilly day, and when he is fhivering 
with cold, let him undrefs himfelf to his. thirt, 
and fee how long he will be able to fupport expofure 
to the air in a cold room in that light drefs, 
There is another remarkable faét, with which I 
was made acquainted by an eminent Phyfician of 
London, Dr. Buanz, which can hardly be ac~ 
counted for but on a fuppofition that heat pre- 
pares and enables the body to fupport cold, 
Thofe perfons who, after having remained feveral 
years in the hot climates of India, return to refide | 
~ - in 
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inthis country, do’ not~feel near fo much incon- 
venience from the cold of our climate the firlt. 
year after their return, as they do the fecond.— 
Jfthey would. be perfuaded to Jive in warm rooms, 
when they dre within doors; and make a free ule of 
the, warm bath, they sever would feel any incon- 
venience from it; and they might with fafety take 
much, more exercife in the open air than they 
now do. 

Oceafional expofure to cold, when the body is 

"prepared to fupport. it, fo far from being dan- 
uetous,.oF- injurious to"health, is falubrious in-a 
high degree. , ; 

At is in order that people may be enabled to.go 
abroad frequently, and enjoy the fine bracing cold 
of winter, that-I am fo anxious that they fhould 

- inhabit warm comfortable rooms, when they are 

-within doors. But if, during the time when-they 

are fitting ftill, without -exercife, the circulation 

of the blood is gradually and inferiGibly diminithed 

by the-cold which furrounds them, and above'all, 

by the cold currents ‘of air in which they are ex- 

poted, it is not poffible that they fhould be able 

to fupport an additional degree of cold without 

finking under it, 

They, are like. waters which, by long <xpofum 

_ tomoderate cold, in-a tate of reft, has been lowly 

cooled down below the freezing point;, the fmalleft 
additional ‘cold, or, the {mall agitition, changes it 

tovice in an inftant; but water at a higher tem- 
Len and full of latent heat,, will, fupport Hae 
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fame degree of fevere froft, for a confiderable 
time, without appearing to be at all affeéted by 
it—The more attentively this comparifon is con-” 
fidered, the more juft will it be found; and the 
more conclufive will be the inferences that are 
derived from it. ' 

If man has been lefs kindly ufed than brute 
_ animals by being fent naked into the world, with- 
out a garment to cover and defend from the in- 
clemency of the feafons, the power which has 
been given him over Fixz has made the moft 
ample amends for that natural deficiency; and it _ 
would be wife in us to derive all poffible advantages 
from the exercife of the high prerogative we enjoy. 


END OF THE TWELFTH ESSAY. 
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HH” I any hopes of being able, by any thing I 
could fay, to prevail onthe inhabitants of this 
ifland, to adopt more generally a practice which fo 
many nations have confidered as a moft rational 
luxury, and which, no doubt, is as conducive to 
health, as it is effential to perfonal-cleanlinefs, I 
fhould think my time well employed were I to write 
a volume in recommendation of warm bathing: but 
Iam fenfible, that after all that has already been 
faid on that fubje&, by ancient and modern 
writers;—by hiftorians, and by medical men ;— 
what I could add would be of little avail. The 
fubjeét is, however, fo intimately connected with 
that treated in the preceding Effay (XII.) that I 
may, perhaps, without any impropriety, ‘take the 
liberty to make a few obfervations concerning 
it. 

If a perfeétly free circulation of the blood, 
brought on and kept up for a certain time, with- 
out any violent mufcular exertion, and confequently 
without any expence of ftrength, be conducive to 
health, in that café warm bathing muft be whole- 
fome; and fo far from weakening the conftitution, 
mutt tend very powerfully to ftrengthen it. 

is FF3 Among 
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Among thofe nations where warm bathing has 

~ been moft generally practifed, and where the effects 
of it have of courfe been beft known, no doubts 
have ever been entertained of its being very bene- 
ficial to hedlth; and nobody can doubt of its 
being pleafant and agreeable in a high degree. 

Had warm bathing never prevailed but “in cer- 
tain climates, doubts might be entertained of its 
general ufefulnefs; but fo many nations,—remote 
from cach other,—and inhabiting countries ex- 
tremely different, not only in refpect to climate, 
but alfo in refpect to fituation and produce, and 
where manners and cuftoms have been extremely 
different in all other refpeéts, have practifed it,— 
that we may fafely venture to pronounce warm 
bathing to be ufeful to man, 

It was by accident I was led, about two years 
ago, to confider this fubje& with that attention 
which it appears to me to deferve ; and J then made 
an experiment on myfelf, the refult of which I 

» feally think very interefting, and of fufficient im- 
portance to deferve being made known to the 
public. 

The waters of Harrowgate, in Yorkthire, having 

recommended to me by my phyfician, I went 
there in the month of July 1800, and remained 
there two months, I began with drinking the 
waters, at the well, every morning, and with bathing 
in them, warmed to about 96° of Fahrenheit’s 
“thermometer, every third day, at my lodgings. 

Pee cao a as Maly th 
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o'clock in the evening, and remained in it from 
ten to fifteen minutes; and immediately on coming 
out of it, went to bed, my bed having been well _ 
warmed, with a view to preventing my- taking 
cold. 

Having purfued this method fome time, and 
finding myfelf frequently feverith and reftlefs after 
bathing, I accidentally, in converfation, men- 
tioned the circumftance to. an intelligent gentle- 
mah, who happened to lodge in the houfe, and who 
had long been ina habit of vifiting Harrowgate 
every year. He adviled me to change my hourof 
bathing; and to ftay longer in the bath; and, 
above all, to avoid going into a warmed bed on 
coming out of it. I followed his advice, and fhall 
have reafon, all my life, to thank him for it. 

I now went into the bath ‘regularly every third 
day, about two hours before dinner, and ftaid in 
it halfan hour, and on coming out of it, inftead of 
going into a warmed bed, I merely had myfelf 
wiped perfectly dry with warmed cloths, in,a 
warmed room, adjoining to the bath; and dreffing 
myfelf in a bed-gown, which was moderately warm, 
Tretired to my room, where I remained till dinner 
time, amufing myfelf with walking about the room, 
and with reading, or writing, till it was time to 
drefs for dinner. 

The good effeéts produced by this change of 
method were too ftriking not to be remarked, and 
remembered. I was no longer troubled with any 
of thofe feverith heats after bathing, which I expe- 
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rienced before; and fo far from fecling chilly, or 
being particularly fenfible to cold on coming out of 
the bath, I always found myfelflefs fenfible to cold 
after bathing than before. I even obferved re- 
peatedly and invariably, that the glow of health, 
and pleafing flow of {pirits, which refulted from the 
full and free circulation of the blood, which bathing 
had brought on, continued for many hours; and 
never was followed by any thing like that diftrefi- 
ing languor which always fucceeds to an artificial 
increafe of circulation, and momentary flow of 
fpirits, which are produced by ftimulating me- 
dicines. 

1 regularly found that I had a better appetite 
for my dinner on thofe days when I bathed, than on 
thofe when I did not bathe,—and alfo, that I had a 

- better digeftion, and better {pirits; and was ftronger 
to endure fatigue ; and lefs fenfible to cold in the 
afternoon and evening. 

As thefe favourable refults appeared to be quite 
regular and conftant, I was induced to proceed to 
a more decifive experiment. I now. began to 
bathe every /econd day; and finding that all the 
advantageous effects which 1 had before expe- 
rienced from warm bathing {till continued, I was 
encouraged to go one ftep further; and I now began 
‘to bathe every day. 

» This oS a a was thought to be very ha- 

- gardous, by many perfons at Harrowgate, and 
even by the phyfician, who did not much approve 
‘of my proceedings; but as no inconvenience of 

a | any 
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any kind appeared to refult from it,-and as I found 
myfelf growing ftronger every day, and gaining 
freth health, activity, and fpirits, 1 continued the 
praétice, and actually bathed every day, at two 
o'clock in the afternoon, for half an hour, in a 
bath at the temperature of 96° and 97 degrees of 
Fahrenheit’s fcale, during, thirty-five days. 

The falutary effects of this experiment were per- 
feétly evident to all thofe who. were prefent and 
faw the progrefs of it, and the advantages I re- 
ceived from it have been permanent. The good 
ftate of health, which I have fince enjoyed, I 
afcribe to it intirely—But it is not merely on ac- 
count of the advantages which I happened to de+ 
rive from warm bathing, which renders me fo warm 
an advocate for the practice.—Exclufive of the 
wholefomenefs of the warm bath, the luxury of 
bathing is fo great, and the tranquil ftate of mind 
and body which follows it, is fo exquifitely de- 
lightful, that 1 think it quite impoffible to recom- 
mend it too ftrongly, if we confider it merely as a 
rational and elegant refinement. 

I am perfuaded, however, that we are very far, 
in this country, from underltanding the beft me- 
thod of fitting up warm baths, and of ufing them 
in the moft comfortable and advantageous man- 
ner. It appears to me to be quite evident that it 
is not the water, but the warmth to which moft, if 
not all the good effeé&ts experienced from warm 
bathing, ought to be afcribed. 

Among thofe nations where warm bathing has 

been 
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been moft génerally practifed, water has feldom 
beem employed, except occafionally, and merely 
for wathing and cleaning the fkin: and though 
wafhing in warm water is pleafant,and is, no doubt, 
vety wholefome; yet, remaining with the whole 
body, except the head, plunged and immerfed in 
that liquid for fo great a length of time as is ne- 
ceflary, in order that a warm bath may produce 
its proper falutary effects, is not very agreeable, 
nor is it probably either neceflary or falutary. 

The manner in which a warm bath operates, in 
producing the pleafant and falutary effects which 
are found to be derived from it; appears to me to 
be fo evident as to admit of no doubt or difference 
of opinion on that fubject. 

The genial warmth which is applied to the fkin, 
in the place of the cold air of the atmofphere, by 
which we are commonly furrounded, expands all 
thofe'very finall veffels where the extremities of 
the arteries and veins unite, and by gently ftimu- 
lating the whole frame produces a free and full 
circulation, which, if continued for a certain time, 
remaves all obftruétions in the vafcular fyftem, and 
puts all the organs into that flate of regular, free, 
and fall motion, which is cflential to health, and 
alfo' to that delightful repofe, accompanied by a 
eonfeioufnels of the power of exertion, which con- 
ftitutes the higheit animal enjoyment of which we 
If this ftatement be accurate, it cannot be dilfi- 
cult to explain, in 2 manner Bear ages. 
ry why 
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why a warm bath is often found to produce ef> 
feéts when firft ufed, and efpecially by thofe who 
“fay in the bath for too fhort a time, which are 
very different from thofe which it ought to pro- 
duce, and which it cannot fail to produce when 
properly managed. We hall likewife be enabled 
to account for the feverith fymptoms, which refult 
from going out of a warm bath into a warmed 


The beginning of that {trong circulation, which 
is occafioned on firft going into a warm bath, is an 
effort of nature to remove obftructions; and if 
time be not given to her to complete her work, 
and if the be checked in the midit of it, the con- 
fequences muft neceffarily be very different from 
thofe which would refult from a more {cientific and 
prudent management. Hence we fee how necef- 
fary it isto remain in a warm bath a fufficient time; 
—and above all, how effential it is that the bath 
fhould be really warm, and not tepid, or what has 
been called temperate, 

When we confiderthe rapidity with which water 
carries off heat from any body hotter then it, 
which is immerfed in it, we fhall find reafon for 
aftonifhment that any perfon, even the ftrongeft 
man in a ftate of the higheft health, is able to 
fupport the lof of heat which muft neceflarily re- 
fult from lying for half an hour quite motionlefs 
ina tub of water, at the temperature of 55 or 60 
degrees; and yet, if Jam rightly informed, baths 
at that temperature have fometimes been ie 
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by phyficians, and even for perfons of delicate con- 
ftitutions. F 

Becaufe we are able to fupport that degree of 
cold, without injury, én air, that is very far indeed 
from being a good reafon for concluding that water 
‘at that temperature would not be hurtful; for 
"water is Boo times more denfe than air, and con- 
fequently when it is cold, muft deprive our bodies 
of heat, when we are immerfed in it, with infi- 
nitely greater rapidity than air, at the fame tem- 
perature, can do. . 
Having reafon to think that phyficians in gene- 
ral are not fufficiently aware of the very great dif- 
ference there is in the powers of thefe two fluids 
to carry off heat when they are both at the fame 
temperature ;—and having myfelf been a witnefs, 
more than once, to very alarming confequences 
which have refulted from the ufe of what was called 
a tepid bath, 1 cannot refift the inclination I feel 
to avail my(elf of this opportunity,of calling the 
attention of medical men to a circumftance which 

is, moft undoubtedly, of very ferious importance. 
When we go into a bath at the temperature of 
about 96 degrees (which is blood heat) though the 
. water at firft may feem warm to us, and even hot, 
yet it is not capable of communicating nmyuch heat 
to'us, for our bodies being at the fame tempera~ 
ture, except it be perhaps at the very furface of 
the fkin (where the nerves of feeling are moft plen- 
tifully diftributed) there is no reafon why heat 
fhould pafs out of the water into us; but if the 
. water 
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water be only a few degrees below the temperature 
of the blood, though it may feel warm when we 
firft go into the bath, yet that fenfation will foon 
be followed by one of a very different nature ; and 
the water will carry off heat very rapidly from the 
furface of the body. 

A rapid coolifig of the body, by carrying off, by’ 
amechanical procefs, the heat generated in the * 
body by the action of the vital powers, may, or 
may not, be advifeable in certain cafes. That is 
aqueflion of nice difcrimination, and one upon 
which I am perfeétly fenfible that I am not quali- 
fied to decide: but I may be allowed to point out 
phyfical confequences, not very obvious, and con- 
fequently not likely to be fubjects of meditation 
and inveftigation, which ought certainly to be 
rightly underftood, , 

‘There is one obfervation more refpecting tepid 
and temperate baths, which appears to me to 
be deferving of particular attention, and that is, |” 
the ftate of inaétion in which a perfon commonly 
remains in fuch a bath, and the probable confe- 
quences of inaétion under fuch circumftances. 
Swimming is univerfally allowed to be an whole- 
fome exercife, and there are few inftances, I be- 
lieve, of harm arifing from it, even when the water 
has been at a much lower temperature than that 
of the blood ; but I am far from being of opinion 
that remaining in the water, without any mufcu- 
Jar exertion, would be found to be equally condu- _ 
cive to health. ° 

Cold 
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Cold baths are perfectly different from hot baths, 
and tepid baths, and the intention of the phy- 
fician in ordering them is alfo different. I am not 
prepared to explain the phyfical effeéts produced 
by a momentary plunge into cold water; and much 
lefs to give an opinion refpeéting the falubrity of 
the practtce of cold bathing, or of its ufefulnefs as 
a remedy for certain difeales. 

But to return from thefe fpeculations to more 
intercfting details—to the refults of aétual exper- 
ments.—During the thirty-five days that I con- 
tinued to make daily ufe of a warm bath, I made 
a number ofexperiments on myfelf, in order fully 
to fatisfy my own mind on feveral important points, 
refpeéting which I ftill had doubts remaining. 
Some of thofe experiments were certainly too 
hazardous to be reconciled to fober good fenfe, 
and to that prudent attention to the prefervation 
of health, which every wife man would be afhamed 
of negleéting. But though I may be blameable 
for. my temerity, and may even expofe mylelf to 
ridicule by making a difcovery of my rathnels ; 
yet I am {o deeply impreffed with the importance 
of the refults of fome of my experiments, that I 
cannot refrain from Jaying them before the public. 

Havinglongentertained an opinion, that the moft 

means that. can be ufed to prepare the 

body to fupport, without inconvenience, and with- 
out. injury, thofe occafional expofures to cold, to . 

every petfon is liable who inhabits a cold 

country, is; i aonab enced application of warmth, and 
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without the fatigue of violent mufcular exertion; to 
bring on, and keep up for a certain time, at certain 
intervals, fuck a full, ftrong, and free circulation 
and perfpiration, as fhall effectually remove, trom 
time to time, all thofe gradual contraétions and 
obftructions which chilling cold naturally pgochices, 
and give a new impulle to thofe actions in which 
life, health, and ftrength confift ; ] imagined that, 
if this opinion was well founded, the ule of the 
warm bath, inftead of rendering my habit more 
delicate, and making me more Table to take cold 
on expofing myfelf in the cold air, I thould cer- 
tainly find myfelf ftrengthened by it, and my con- 
ftitution rendered more robuft. 

The firft dire&t proofs 1 had, that this advan- 
tageous change had a¢tually taken place in me, 
were accidental ; and it was probably that difeovery 


which induced and encouraged me to expofe my- 


felf voluntarily to more fevere trials. 

Thad, from the time of my firft arrival at Har- 
rowgate, been in a habit of retiring to my room 
towards evening every day, where I commonly 
fpent an hour or more in reading or writing, and 
as I never had any fire in my room, I frequently 
felt myfelf quite chilled by the cold of the even- 
ing. At this time I bathed only once in three 
days; but after I had begun to go into the bath 
oefore dinner, I foon found that 1 was much lefs 
fenfible to the cold of the evening on thofe days 
when I bathed, than on thofe when I did not 
bathe. 
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_ It was the difcovery of this interefting fat 
which contributed much, and perhaps more than 
any thing elfe, to induce me to take the refolution, 
(which was confidered as very violent and unad- 
vifed)' of going into the bath every fecond day, 
and afterwards every day. 

After I had continued to bathe every day for 
fome time, 1 no longer felt the fmalleft inconve- 
nience fromthe cold of the @vening, though I 
frequently fat in my room with the windows open, 
when the weather was very cold and chilly, ’till 
it was fo dark that I could neither fee to read nor to 
write; and when I joined the company below, I felt 
myfelf in high fpirits, and never wanted an ex- 
cellent appetite to my fupper. My fleep was un- _ 
difturbed and refrefhing ; and every thing indicated 
the return of petfect health. 

All thefe favourable appearances iui conti- 
nued for fome time, and finding my ftrength to 
increafe daily, I became more venturous, and fre- 
quently went out after it was dark, when the 
evening was cold and raw, and walked alone more 
than half an hour on the bleak dreary common, 
which lies before the houfe where I lodged (the 
Ganby Inn) to {ee if my conftitution was really fo 
much changed as to enable me to fupport that 
trial without taking cold. 

Teyen returned on foot from the play-houfe, 
acrofs the common, feveral times, in the evening, 

“lightly dreffed, when a cold wind blew over the 
Segmo, and after I had fuffered much from heat 
. in 
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in the theatre? but in none of thefe feyere trials 
did I receive the fmalleft injury: I never too 
cold, nor did I experience ‘any feverifh heats, or 
reftleffnefs, on going to bed after thetii. I call them 
Jevere trials; and as fuch they will doubtlefs be 
confidered, when it is recollected, that when I ar- 
rived at Harrogate, I was far from being in a good 
ftate of health, (having never recovered from. the 
* dangerous illnefs 1 had brought on myfelf fix or 
feven years before in Bavaria, by exceffive applica- 
tion to public bufinefs) and when it is remembered 
that at the time when I was expofing myfelf in this 
manner to the danger of taking cold, I was ufing 
the warm bath every day. 

But { am firmly pesfuaded that it was to the 
warm bath, that I was indebted for my efcape ; 
and it is that perfuafion which haf induced me to 
publith this account of .my experiment. 

I am very far indeed from wifhing that my exam- 
ple thould be followed in all points.—All the un+ 
advifed and imprudent details of the experiment 
may, and ought to be omitted. Jt would indeed « 
be more than imprudent ; it would be foolith to 
repeat them. But I do really believe that all thofe 
* who will be perfuaded to adopt the practice of 

warm bathing, in health and in fickne/s, will find 

the greateft and moft permanent advantages from 
it. 

Were the general and conftant ufe of the warm 
bath, by perfons in health, a new thing, T thould 
have many {cruples in a it to the 
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public, whatever my private opinion of its falu- 
brity might be. But fo many nations have prac- 
tifed it forages ; and there are fo many who now 
practife it, and—what is very remarkable—one 
(the Ruffian) which inhabits the coldeft parts of 
the globe, that there cannot poffibly be the fmalleft 
reafon to doubt of its beneficial effects. 

With regard to the pleafant effects that refult 
from the ufe of the warm bath, there never has 

, been any difference of opinion. But ftill, Tam 
quite certain that the true luxury of warm bathing 

. is not underftood in this country ; and till the 
‘conftrution of our baths is totally changed, 
anda different manner of ufing them adopted, we 
never can enjoy a warm bath as it ought to be 
enjoyed. 

As we muft allow, that in moft cafes, and particu- 
larly ina matter of this kind, it is much more wife and 
prudent to adopt thofe arrangements and improve- 
ments which have been the refult of the experience 
of ages, than to fet down and attempt to invent 
‘any thing new ; I think we cannot do better than 
to rebuild fome of the baths which were left us by 

» the Romans. They moft certainly underftood warm 
bathing, 2s par gy) nation ever did ; and it 
there be any thing in our climate which’ renders 
-any ‘deviations neceffary from the manner com- 
jae practifed in conftructing baths in warmer 

7 there is no doubt but thofe lixurious 
» Who had poffeffion ‘of this ifland for ‘fo 

apy “ems “mutt have’ found theni out. “The 
~ plans 
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plans they- have left usrmay. therefore be adopted 
with fafety as models for our imitation... ~_ 

I am far from wifhing to fee the baths.of Dio- 
clefian and Caracalla rife up, in all their{plendour, 
inthefteighbourhood of London, for I am welhaware 
that the magnificent and oftentatious exhibitions 
of a nation of conquerors, and. flayes, would but 
ill accord with the manners of # free, enlightened, 
and induftrious people ; but. ftill I cannot help 
withing that the inhabitants of this ifland, and 
all mankind, might enjoy all the innocent, luxuries 
and comforts that are within their reach., 

1am even jealous of the poor Ruffian peafant ; 
and when.I fee him enjoying the higheft degree of 
delight and fatistation in the rude cave which he 

- calls a warm bath—without withing to diminifh 
his pleafure—I greatly lament that fo ufeful and 
fo delightful an enjoyment fhould be totally un- 
known to fo great a portion of thehuman {pecies. 

Who knows but that the poor Ruffian, in the 
midft of his fhows—with his: warm toom, and 
warm bath—may not on the whole; enjoy quite as 
much happinefs as the inbabitant of any othet 
country ? And if this be really the cafe, .what an 
addition would it be to the enjoyments of the in- 
habitants of othergmore favoured countries, toladd 
the warm room, and warm bath of the Ruffian, to 
‘all their Jocal advantages !|__When'I meditate pro- 
foundly on thefe fubjects, it is quite impoffible for 
me ‘not to feel my bofom warmed with the moft 
-enthufiaftic zeal for the, diffufion of that know- 
ie coz ledge 
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ledge which contributes to the comforts and en- 
joyments of life. 

There is nothing mote interefting than the re- 
fults of the ingenuity of man in the infancy of 
fociety, before the light of {cience has extended 
his views, and increafed the number of the objects 
of his purfuit. Ever intent upon a few fimple 
mechanical contrivances, the ufefulnefs of which 
he continually experiences, all his thoughts remain 
concentrated on them, and all his ingertuity and 
addrefs.are employed in rendering them perfect, 
and ufing them with agility and effect. When we 
examine the implements which favage nations have 
contrived to provide for themfelves, almaft without 
tools, we fhall fee one of the moft ftriking proofs 
to be found, of the effects of perfevering induftry, 
and long experience. 

No perfon of any feeling can contemplate 
the caftoes, fnow-fhoes, and hunting and fifhing- 
tackle of the North American favages, without 
experiencing emotions which it wonld be very 
difficult to deferibe : and the ingenuity difplayed 
by the Ruffian peafant, m the conftruction and 
management of his warm bath, is not lefs ftrik- 
ing. 

» Without any knowledge of the principles of 

_ pneumatics, hydroftatics,.and- chemiftry, he has 
proceeded in the fame manner, precifely, as he 
»would have done, had he underftood all thofe 
Aciences; and without money, or the means. of 
~purchaling any thing of value, he has user 
; . - w 
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with the rude materials, of no value, which he 
finds lying about him, to conftru& an edifice in 
which he enjoys, in the moft éomplete manner 
poffibje, all the delightful fenfations which refult 
from he of the moft rational pleafures, of the moft 
refined and luxurious nations. And if fecurity in 
the poffeffion of an advantage adds value to it, 
how much greater is the fecurity of the Ruffian 
peafant in the enjoyment of his luxuries, than the 
rich and effeminate in the poffeffion of theirs?— 
Nothing is more calculated to fill us with wonder 
and admiration than to fee how the different fitua- 
tions of man, on this globe, have been equalized 
by compenfations ! 

The warm baths of the Ruffian peafants have fo 
often been defcribed, that I dare not take up the 
reader’s time unneceflarily by given a particular 
account of them. They are, as is well known, 
what are called vapour baths; and as thofe who 
build them are’ much too poor to afford the ex- 
pence either of boilers, or bathing tubs, they are 
heated in a manner which is equally ingenious and 
economical. A parcel of ftones are heated upon 
a wood fire made on the ground, and when thefe 
ftones are hot, water or {now is thrown on them, 
and the fteam which is produced, rifes up and oc- 
cupies the infide ef the arched roof of the cave 
which conftitutes the bath. 

Thofe who enjoy the bath, place themfelves, 
extended at full length, on a bed compofed of the 
Small twigs and leaves of trees, on hurdles in the 

663 form 
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fotm of fhelves, placed round the cave, under its 
vaulted roof, and above the level of the top of. 
the door way. ™ 

From this thort defcription it is evident, that 
the air occupying the top of the cave, and which 
is heated by the fteam, being rendered {pecifically 
lighter than the cold air without, by the beat it 
has acquired, will remain in its place, even though 
the entrance into the cave fhould not be provided 
with a door. A few branches of trees placed 
again{t the door-way would break the force of the 
wind; if any. were ftirring, and the bath would 
temain as warm as fhould be required, for any 
length of time, even in the moft fevere froft of a 
Ruffian winter, with ‘the expence of a very {mall 
quantity of fuel. 

Were I afked to give a plan for a warm bath, 

by a friend who had full confidence in my abilities 
to execute fuch an undertaking with intelligence, 
I thould adopt,,with little deviation, all the prin 
ciples of the Ruffian. baths. 
_| The-bath,room fhould be built of bricks; and 
fhould be covered. above by a gothic or pointed 
dome; and the entrance into it fhould not be 
through: the fide walls, but through the pave- 
ment; bya flight of fteps from below. The walls 
thould. be double; the inner wall being made as 
thin as poffible, and the room fhould be lighted 
by three or four very {mall double windows of 
Seg inanteentiginG fituated jufl below the a 
we SAT ewe ae . 
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of the dome, which might be at the height of 
feyen or eight fect above the pavement. 

As the (double) walls of the building would be 
of fome confiderable thicknefs, and as the wins 
dows ought to be fimall, and double, it would be 
very eafy to conftrué them in fuch a manner that 
a perfon, from without fhould not be able to fee, 
any perfon in the bath, even though they were, 
to get a ladder, and attempt to look: in at the 
window. One of the windows fhould be made tq 
open, in order to ventilate the bath. 

The infide of the walls, and dome of the bath, : 
room fhould be plaiftered, and afterward well 
painted in oil ;—or, (what would have a neater 
and more elegant appearance), they might be lined 
with Dutch tile. 

The pavement might be made of any kind of 
flat ftones, or of bricks, or tiles; or it might be 
conftructed of ftucco, well painted in oil, and it * 
might be covered with matting... 

If ornament were required, I would place a, 
figure of Vefta, holding an Argand’s lamp,.on a 
pedeftal, on one fide of the room. This pedeftal, 

_ which fhould be large in proportion to the figure, 
fhould be mace of theet copper, and painted. of a 
bronze colour on the outfide, ‘The cavity within 
it fhould be accurately clofed on every fide, in 
order that it might occafionally be filled with 
fieam from a boiler fituated without, and ufed as 

a ftove for warming the room. rv 

Go4 The 
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The important objet had in view in making 
the entrance into this bath from below (the pre- 
fervation of the warm air in the room) might_be 
attained equally well with the door placed’on one 
‘fide of the room, provided the door were made to 
open immediately into a narrow defcending vaulted 
Gallery, furnifhed with a good door at the lower 
end of it. a) 

The top of the door at the lower end of this 
gallery fhould be two or three feet below the level 
of the bottom of the door at the top of it, which 
opens into the bath, 

By fetting both thefe doors open; and at the 
fame time opening one of the windows of the 
bath, all the warm air in it, below the level of the 
window, will be forced out, in a very few mo- 
ments, and the room will be completely ventir 
lated. 

If the entrance be made through the fide of the 
room, in the manner juft’ defcribed, this will ren- 
der the form of the room mofe fimple, and more 
elegant, than if the paflage into it were from be- 
low, through the pavement. 

If the pavement of the bath be on a level, or 
nearly ‘on a level, with the furface of the ground, 
the entrance into it muft, neverthelefs, come from 
a lower place, If the door leading into the bath 
be fituated at one fide of the room, the vaulted 

lery, with which it communicates, muft-tle- 

end below the level of the furface of the: 
find a paflage muft be opened from wi Pr. 
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order to arrive at the door which muft clofé this 
gallery at its lower extremity, ‘ 
"A fteam boiler thould be placed under the bath, 
in a vaulted room, and the fmoke from the clofed 
fire-place of the boiler fhould be made to circulate 
in flues under the pavement of the bath, near 
the walls of the room, in which part the pavement 
fhould not be covered with matting. 

A bathing tub fhould ftand on one fide of the 
room, and oppofite to it fhould be placed a bamboo 
or caned fopha, covered, firft with a foft thick 
bianket, and then with a clean fhect, thrown 
over it. 

The bathing tub, which might be of the ufual 
dimenfions, fhould be placed on a platform of 
wood, covered with fheet lead, about feyen or 
eight feet {quare, and raifed fix or feven inches 
above the pavement. This platform fhould be 
flat, and nearly horizontal, with a border all 
round it, about two or three inches high, and a 
Jeaden pipe at the loweft part of it, to'earry off * 
the water that happens to fall on it. 

The lead thould be covered by thin boards, or 
by a loofe piece of matting; and a caned chair, or 
a ftool, fhould be placed on the platform, by the 
fide of the bathing tub. A pipe thould be pre- 

for admitting cold water into the bathing 

ub from a refervoir fituated without the bath; 

and another for bringing fteam into it, to heat it, 
from the fteam boiler, There fhould likewife be 

wafte 
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wafte pipe for carrying off the water when the 
bathing tub is emptied. 

The bathing tub fhould not be fet down im- 
mediately upon the lead which covers the plate 
form on which the tub is placed, but fhould be 
raifed cight or ten inches above it, in order that 
the air may pafs freely under the bottom of the 
tub; and that there may be room to come at the 
lead, to wath it, and clean it, in every part. 

* A bath conftruéted in the manner here deferibed 
might be kept conftantly warm, all the year round, 
at'a very {mall expence for fuel ; and in that cafe, 
it would always be ready for ufe. 

It is equally well calculated to ferve as a warm 
air-bath ;—as a vapour-bath ;—or as a warm water- 
bath ;—and when it is ufed as a water-bath, the 
air in the room may be made cither warm, or tem- 
perate, at pleafure. 

This laft circumflance I take to be a matter of 
the greateft importance ; for nothing furely can 
be more difagreeable than the fenfations of a per- 
fon. on getting out of a tub of warm. water, and 
ftanding thivering with cold, till he is wiped dry, 
and: dreffed; and I cannot help fafpedting, that 
me a fituation is as dangerous as it is unplea- 

it. 

Py am much inclined to think that the wami 

, with occafional wafhing with warm water, 
will be found to be-not only the moft. pleafanr, , 
but alfo the moft wholefome of any; and if that 

eer no building could anfwer™ for 


“that 
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that purpofe in this country—{where the tempera» 
ture of the atmofphere is always fo much below 
that which would be wanted) unlefs it were cons 
firuéted on principles fimilar to thofe, on which, 
the plangabove defcribed is founded. 

Hot air may at any time be procured in any cli, 
mate, but a large mafs of air moderately and 
equally warm cannot be preferved in a cold country, 
by any other means than by preventing its being 
cooled, and preventing its being driven away by 
the denfer furrounding medium. ' 

The double walls, and {mall double windows of 
the bath, which I have recommended, wilh pre- 
vent the cooling of the air in it; and the form of 
the room renders it abfolutely impoffible for the 
cold air of the atmofphere, either to mix with that 
warm air, or to force it out of its place, 

If it be required to mix fteam with the air of 
the room to render it moift, that may be done by 
laying a fteam tube for that purpofe from the 
boiler, into the room ; or it may be done in a man- 
ner {till more refined and luxurious, by having a 
fmall portable boiler for that purpofe, heated by a 
fpirit lamp, or a common tea urn, heated, or rather 
kept boiling, by an iron heater; or a common 

~ tea-kettle heated by a fpirit lamp, might be made 
ufe of. The water might be brought in, already 
boiling hot, and if a quantity of cloves, or other 

: fpices were mixed with it, the room would be 
filled with the pe ee and moft falutary 
burning {weet or 
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éromatic gums and refins in the room, in a {mall 
chafing dith filled with live coals, the air in the 
room would be perfumed with the moft pleafant 
aromatic odours, 

Thofe who are difpofed to {mile at this difplay 
of eaftern Iuxury, would do well to refleét on the © 
fums they expend on what they confideras luxuries 5 
and thep compare the real and /armlefs enjoy- 
ments derived from them, with the rational and 
imnocent pleafures here recommended. J would 
afk them, if a ftatefman, ora foldier, going from 
the refrefhing enjoyment of a bath fuch as I have 
defcribed, to the fenate or to the field, would, in 
their opinion, be lefs likely to do his duty, than a 
perfon whofe head is filled, and whofe faculties are 
deranged, by the fumes of wine, 

Effeminacy is no doubt very defpicable, efpe- 
cially in a perfon who afpires to the charaéter and 
virtues of a man; but I fee no cafe for calling 
any thing effeminate, which has no tendency to di- 
minith cither the ftrength of the body ;—the dig- 
nity of fentiment ;—or the energy. of the mind. 
1 fee no good reafon for confidering thofe grateful 
aromatic perfumes, which in all ages have been 
held in fuch high eftimation, as a lefs elegant, or 
JefS tational juxury than fmoaking tobacco; or 
Muffing the nofe with fnuff. 

Having given a flight fketch Py a bath ona 
feale of magnificence and refinement, which ‘will 
not ee ee and may not 
accord with every perfon’s tafte, I will now give 

5 another 
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another on a lefs expenfive, and mofe modeft 
plan. ree 
Let a {niall building be eregted, 14 feet 5 inches 
long, and 9 feet wide, meafured within, and 7 fect 
. high; dnd let it be divided into equal rooms of 

9 feet long, and 7 feet wide each, by a partition 
wall of brick 4} wide, or equal in thicknefs to the 
width of a brick. Let the outfide walls of this 
little edifice be double, the two walls being cach 
the width of brick in thicknefs, and the void {pace 
between them, being likewife of the fame thick- 
ne(S, viz. about 44 inches. In order to ftrengthea 
thefe double walls, they may be braced and fup- 
ported one againfl the other, by uniting them, in 
different parts, by fingle bricks, laid acrofs, with 
their two ends fixed in the two walls. 

Inftead of a floor of boards, thefe two little 
rooms fhould be paved with 12 inch tiles, or flat 
ftones, laid in fuch a manner, on thir parallel walls, 
(43 inches in thicknefs) as to form horizontal flues” 
under every paft of the pavement. 

There fhould be no door of comnrunication be 
tween thefe rooms, but each fhould have its fepa- 
rate entrance from without, by a door opening di- 
teétly into a feparate narrow defcending covered 
gallery. Thefe two doors fhould be placed on the 
fame fide of the building, and their two feparate 
defcending galleries may be parallel to each other, 
and may indeed be covered by the fame roof. 

They may together, form one gallerys consid 
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into two-narrow ‘paflages by a thin partition wall, 
conftruéted with bricks. 

A fmall porch at the bottom of the gallery 
fhould be common to both paflages, buteach paf- 
fage thould, neverthelefs, have its feparate door, _ 


. at its lowerextremity, where it communicates with 


the porch. 

The top of the door-way of this defcending paf- 
fage, at its lower extremity, mutt be at leat one © 
foot below the level of the pavement of the rooms. 

This paflage may be furnifhed with a flight of 
Reps ; or its defcent may be made fo eafy as to 
render fteps unncceflary. 

If there fhould be no natural elevation of 
ground at hand, on which this bath can conve- 
niently be fituated, a mound of earth muft be 
raifed for that purpofe; otherwife it will be necef- 
fary that the porch at the end of the gallery fhould 
be fituated 7 or 8 feet below the furface of the 
gropnd ; for it is indifpenfably neceflary that the 
entrance into the bath fhould be by an a/cent, and 
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»The building may be covered with a. thick 
‘Ratios réof, which will, on fome accounts, be 
‘better than any other; but any other kind of roof 
awill-arifwer very well, provided it be tight; and 
pana Soe Serpe do ogeerapheners or of dry 
e leaves 

. 1 sighias nisi haahiecd aldneigp tia 
‘fered on the fame principles, this fimple contrivance would 
in tami in cold wea- 
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Jeaves -be laid over the,.ceiling -of the. two {mall 
rooms, under the roof, to confine the heats _ ope 
seeiling of the rooms ‘fhould)be dathed .and plai 
-tered, and the walls of the room fhould. be; plaif 
tered and white-wathed, 

~ TAt the end of one of the rooms oppofite to the 
door, a’ bathing tub fhould ‘be placed 5 and Ag 
other a caned fofa. 

The bathing tub fhould be placed. on Kgiatfonn 
7 feet {quare, covered with fheet lead, and raifed 
about nine inches above the level of the pavement. 
This platform fhould have a rim all round it, and 
a pipe for carrying off out of the room, the water 
that accidentally falls on it. 

The bathing tub fhould be fupplied with. cold 
water from a refervoir (a common cafk will an- 
fwer perfectly well for that ufc) which fhould” 
ftand without the-houfe. 4 
* The water fhould be admitted cold into the 
bathing tub, and fhould be warmed in it, by 
means of fteam, which may come from a -fmall 
fteam-boiler, which fhould be fituated without 
the ‘building, and near to the refervoir of cold 

water. A {mall open-thed, made againtt.one. fide 
of the building—that-fide of it which is, 
to the entrance gallery—may cover both the 
boilerand the refervoir, The boiler, which need 
‘not be made to contain more than fix or. — 

ns, fhould»be well fet in ‘brickwork, 
Sav aniversaiecn to cpr 
. Ean 
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boiler being expofed naked to the cold air of the 
atmofphere: 

This boiler fhéuld be fo fitted up, by means 
of a ball-cock, as to feed itfelf regularly with wa- 
ter from the neighbouring refervoir. 

The boiler thould be furnithed with 4 fafety 
valve, opening into the open air, and with a tube 
for conveying fteam into the bathing-tub. This 
tube, which may be a common leaden pipe, about 
half an inch in diameter, fiould be wound round 
with the lift of coarfe cloth, of with any warm 
Covering of that fort, to confine the heat. 

This fteam tube fhould rife up perpendicularly 
from the boiler to the height of eight or ten 
inches above the level of the ceiling of the bath- 
room, and fhould then be bent towards the 
building, aud made to enter the toof of it, and 
then to defcend perpendicularly through the ceil- 
ing of the bath-room, and enter the bathing-tub. 
Its opén end fhould reach to within an inch of 
the bottom of the tub; dnd a little above the 

~ level of the top of the tub there fhould be a fteam- 

cock, + ale of which the paffige of the fteam 

fteam-tube, and into the water in 

the aaeseaen, may be regulated; or prevented 
entirely, as the occafion may tequire. 3 

There may be a fhort branch, fix of eight 
inches long, inferted into the fteam-tube juft de- 
feribed, which branch will ferve for admitting 
fteam into the room when it is defigned to be 
ufed as a fteam, or vapour-bath—This fhort 

, ~ branch 
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branch mutt of courfe be furnifhed with its own 
feparate fteam-cock: 

The fmoke from the (clofed) fireplace of thé 
boiler muft be made to circulate under the pave> 
ment of the twa rooms of the bath, in the flues 
conftruéted for that purpofe, before it is fuffered 
to pafs off into the chimney. 

The chimney thould ftand on the outfide of 
the building, and be made to lean againft, and be 
fupported by the wall of the building, There fhould 
be a damper in this chimney. 

Each of fe fmall rooms thould be furnithed 
with a fmall double window; each window con+ 
fifting of one large pane of gials, and being made 
to open by means of a hinge, placed on oné fide 
of it. 

Thefe windows fhould be placed as near the 
ceiling of the room as poffible, in order to fas 
Cilitate the perfect and fpeedy ventilation of the 
bath, The infide windows may be -placed level 
with the infide of the wall of the houfe § and the 
outfide window level, or fluthy with the outfide 
wall,’ Either the infide windows or outfide 
windows fhould be made of ground OF of wavy 
glafs, in order that a perfon in the bath may not 
be expofed to being feen through the windows. 

The two {mall rooms may be 


diftinguithed by ° 
calling one of them the 4eth-room, and the other * 
the ‘ 


drefing-room, . : 
If it be required to heat the two fooms in a 
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other with dry air, equally warmed, and'perfectly 
free from all difagreeable {mells, this may be done 
by the following fimple contrivance. Let a cylin- 
der-of very thin copper, about cight inches in dia- 
meter, and five fect in length, be placed horizontally 
under the fopha in the dreffing-room, and let.a 
fteam-pipe from the boiler be laid into it, with 
another pipe for carrying off the waterrefulting from 
the-condenfation of the fteam in it. By admit- 
ting {team into this tube, the air in the room will 
foon be warmed, without any watery vapour be- 
‘ing mixed with it ;—and by admitting fteam into 
the-bath+room, and allowing it to mix with the 
air of that room, a vapour-bath will be formed, 
and in a' very few minutes will be ready for 
ufe. 

A-fmall quantity of cold water may then be 
admitted into the bathing-tub, and the fteam being 
turned into it, it will foon be made warm enough 
__ to be -ufed for wafhing, after the fteam-bath has 

been ufed. 

The paffage from the bath-room into the dref- 
fing-room will be attended with no danger from 
cold; and'it will be found very pleafant to drefs 
and repofe in'a warm room, where the air is pure, 
and/not»charged with vapour, after coming out of. 
‘the water, or out of a vapour-bathers so ° 

_ Af there thould be any apprehenfionm that either 
the bath-room, or the drefiing-room,; might be: 

' too ‘much* heated by the diméke: from the.boiler 

‘pafling continually through the flues under the 

Bay 5 pavement, 
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pavement, a canal, furnifhed with a damper, lead- 
ing from the clofed fire-place of the boiler imme- 
diately into the chimney, might be made; and 
whenever the pavement fhould become too hot, 
by opening this canal the {moke would pals off 
immediately into the chimney by the thorteft . 
road, and the pavement would receive no more 
heat from it. 1 think it would in all cafes be ad- 
viable to take this precaution, in conftructing a 
bath on the principles here recommended. 

But I muft haften to finifh this long differta- 
tion; and I fhall conclude it with a few paflages 
from a modern traveller (M. Savary) who may 
be confidered as being well qualified to give an 
opinion on the fubject in queftion, 

Speaking of the manner of ufing the warm bath 
in Egypt, he fays, “ The bathers here are not 
“ imprifoned, as they are in Europe; in a kind of 
“ tub, where one is never at one’s cafe. Extended _ 
“ on a cloth fpread out, with the head fupported 
« by a {mall cufhion, they can ftretch themfelves 
freely in every pofture, whilft they lie quite at 
* their cafe, envelloped in a cloud of odoriferous 
“ vapours, which penetrates all their pores. In 
“ this fituation they repofe for fome time, till a 
gentle moifture upon the fkin appears, and by 
“ degrees diffufes itfelf over the whole body. A 
* fervant then comes and majés them (as it is 
“ called, from a word in the Arabic language, 
“ which fignifies so touch in a delicate manuer.) He 

nu “ foms 
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“ feems to knead the fleth, but without caufing 
* the finalleft pain; and when that operation is 
* ended, he puts ona glove, made of woollen ftuff, 
C ane tubs the fkin fora confiderable time. 

“ During the whole of this time the fweat con- 
© tinues to be moft profufe; and a confiderable 
“ quantity of fcaly matter, and other imputities, 
« which obftrudied the pores of the fkin, are re- 
moved, and the fkin becomes quite foft, and as 
“ fmooth as fatin. 

™ When this operation is ended, the bather is 
* conducted into a clofet, in which there is a cif- 
© tern, fupplied with bot,-and with cold water, 
« which comes into it through two feparate pipes, 
* each furnifhed with a brafs cock. Here a lather 
of perfumed foap is poured over him. 

« After being well wafhed and wiped, a warm 
“ fheet is wrapped round him, and he follows the 
“ attendant through a long winding paflage into 
** an external and more {pacious apartment. This 
 tranfition from heat to cold produces no dif- 
* agreeable fenfations, nor any bad confequences. 

* In this airy apartment a bed of repofe is found 
* prepared,.and freth and dry linen is. brought. 
{ A pipe is alfo brought, and coffee is ferved, 
» “ Coming out of a hot bath, where one was 
* fusrounded by a cloud of warm vapours till the 
* fweat guthed from every pore, and being tran{- 
“ ported into the free air of a (pacious apartment, 
«© the breaft dilates, and one breathes with volup-" 
*{tuoufnels. The pores of the body being per- 

we feétly 
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“ feétly cleaned, and all obftrnétions removed, one 
“ feels as it were regenerated ; and one experiences 
“ an univerfal comfort. The blood circulates with 
“« freedom, and one feels as if difengaged from an 
“* enormous weight, with a fenfe of fuplenefs and 
lighthefs, which is as new as it is delightful. A 
lively fentiment of exiftence diffufes itfelf over 
the whole frame, and the foul, fympathizing in 
thefe delicate fenfations, enjoys the moft agree- 
able ideas. The imagination, wandering over the 
“ univerfe, which it embellithes, fees on every fide 
“ the moft enchanting pictures—every where the 
“ image of happinefs ! 

** If the fucceffion of our ideas be the real mea- 
* fure of life, the rapidity with which they then 
“ recur to the memory, and the vigour with which 
“ the mind runs over the extended chain of them, 
“ would induce a bélief, that in the two hours of 
“ delicious calm that fucceeds the bath, one has ~ 
“ lived a number of years !” 


« 


“ 
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Of the Management of Fires in clofed Fire-places, 


<p I haye already mentioned, more than 
once, the neceflity of preventing the entrance 
of air into a clofed fire-place, by any other paflage 
than by the regifter of the afh-pit door, and have 
ftrongly recommended the keeping of the door of 
the fire-place conftantly clofed,; yet, as I have fince 
found that thofe precautions are even of more im- 
portance than I had imagined, I conceived that it 
might be ufeful to mention the fubjeé again, and 
give-an account of the feries of experiments, from 
the refults of which I have acquired new light in 
re{pecl to it. 

In fitting up a large hallow circular kitchen 
boiler (one of thofe I put up in the kitchen of 
the houfe formerly occupied by the Board of Agri- 
culture) I made an experiment, which, though it 
appeared to me at the time to have fucceeded per- 
feétly, led me into an error, that afterwards caufed 
me a great deal of embarraffment. 1 conftruéted 
the fire-place of the boiler, of a peculiar form, for 
the exprefs purpofe of Lurning the fmoke ; Eee 
that if I could fucceed in that attempt, 1 
not only get more heat from any given quantity of 
coals, but alfo, that the narrow horizontal canal 
that carried off the fmoke from the fire-place to 

seimney, would be much lefs liable to be 
& choaked 
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choaked up by foot or duft. The fire-place was 
made rather longer than ufual ; and near the farther 
end of it there was a thin piece of fire-ftone, placed 
edge-wife, which run quite acrofs it, from fide to 
fide, a {pace being left about 24 inches wide, 
between the lower edge of this ftone and the bars 
of the grate, while the bottom of the boiler repofed 
on its upperedge. 

From this defcription it is evident, that the flame 
of the burning fuel, after rifing up and ftriking 
againft that part of the bottom of the boiler which 
was fituated over the hither part of the fire-place, 
mutt neceflarily pafs under the lower edge of the 
ftone juft mentioned, in order to get into the canal 
leading to the chimney; and I fancied, that by 
taking care to keep that narrow pafage conftantly 
eccupied by red-hot coals, the fmoke, being forced 
to pafs through between them, would neceffarily 
take fire, and burn. This actually happened ; and 
when I left.a fall opening in the door of the fire- 
place, to give admittance to alittle frefh air to fa- 
cilitate and excite the combuftion, the flame be- 
came fo exceedingly vivid and clear, that I promifed 
mylelf great advantages from this new arrange- 
ment. 

, _ Being foon after engaged in putting up a large 
fquare boiler in the kitchen of the Foundling Hof 
pital, 1 there introduced the fame-contrivance ;— 
but how great was my furprize on finding, that 
notwith(tanding the extreme vivacity bai Wye 
the contents of the boiler could not be ; 

1 in lef time than five hours! The trp, 


as fn ‘ 
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it is true, was {mall, and the brick-work was new 
and wet ; but I found that the quantity of goals 
confumed was fuch, that had there been no effen- 
tial fault in the conftruction of the fire-place, nor 
in the management of the fire, the contents of the 
boiler ought, notwithftanding thefe unfavourable 
circumftances, to have boiled in lefs than one-third 
part of the time that had been found neceffary to 
bring it into a ftate of ebullition. 

Having wafted two or three days in attempting 
to remedy the defects of this fire-place, without 
changing entirely the principles of its conftrue= 
tion ;—concealing my difappointment from thole 
who it was neceffary fhould have confidence in my 
fkill, by reprefenting to them all that had been 
done as being a mere experiment, I pulled down 
the work to the foundation, and caufed it to be 
rebuilt on principles which I knew could not fail to 
fucceed, and which did fucceed to the utmoft of 
my expectations. ‘ 

Though I ruminated often on this difappoint- 
ment, I did not find out the real caufe of my ill 
fuccefs for fome months, This difcovery was, 
however, at length made, and in fuch a manner as 
to leave no room for doubt. 

Having, as an experiment, conftruéted in the 
kitchen of the Military Academy at Munich, an 
apparatus for'the performance of al! the different 
proceffes of cookery, and to ferve occafionally for 
warming a room, with one and the fame fire, think- 
ing that the principles of the invention might be 
o* advantage in the conftruction: of 

conten 
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_ Cottage fire-places, oh my return to this country 
I made the experiment at my lodgings in Bromp- 
ton-row, Knightfbridge ; and, defirous of accom- 
modating the contrivance ‘to what I think may be 
called a prejudice of Englifhmen, I contrived the 
machinery in fuch a manner as to render the fire 
wifible. 

A finall low grate was fixed in the middle of a 
large open kitchen fire-place, and on each fide of 
it were fixed in brick-work two Dutch ovens, one 
above the other; the bottom of the lower oven, on 
~each fide, being nearly ona Jevel with the top of 
the grate; and as each of the ovens was furrounded 
by flues, I had hopes, that by caufing the flame 
and fmoke of the open fire to incline downwards, 
and enter an horizontal canal, fituated juft behind 
the fire, and there to feparate to the right and 
Jeft, and circulate under the iron bottoms of the 
ovens, they would, by that means, be fufficiently 
heated to bake or to boil ; and evenif thetwoupper 
ovens fhould.not be found to be fufficiently heated 
to perform thofe procefies of cookery, I thought, 
by leaving their doors open, they might at leaft 
be very-uleful, occafionally, for warming the room, 
adting in the manner of a German ftove: but the 
experiment was far from fucceedingas I expected. 

_. ‘The current of flame and finoke which arofe from, 
the open fire, was, without difficulty, made to bend 
its courfe downwards into the canaldeftined tore- 
ceive it, and to circulate in the flues of the ovens; 
but, tomy aftonifhment, I found that the overs, 
‘infead of being heated, wore barely warmed: an 
—eied accident 
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accident, however, very fortunately for me, dif _ 
covered to me the real caufe of the ill fuccels of 
the experiment.—Throwing a piece of paper on ~ 
the top of the coals that were burning in the grate, 
in order to fee if she whole of the largeflame which 
I knew the paper muft produce, would be drawn 
downwards into the horizontal opening of the ca- 
nal, fituated behind the back of the grate, I was 
furprized to find that this flame was not only drawn 
into this opening, but that it appeared’ to be vio- 
lently driven downwards, to the very bottom of the 
eanal. 

In thort, every appearance indicated that there 
was a very {trong vertical wid that was continually 
blowing direé/y downwards into the opening of the 
canal: and it immediately occurred to me, that 
as this wind confifted of a ftream of cold air, this 
air muft neceffarily cool the ovens almoft as faft as 
the flame heated them ; and I was no longer fur+ 
prized at the ill {uccefs of my experiment. 

On confidering the fubject with attention, I faw 
how impoffible it muft be for the current of hot 
vapour, flame, and fmoke, that rifes from burning 
fuel, to be made to pals off Aorizontally, orto de- 
fle&t confiderably from its direét afcenfion, é ¢on- 
tat? with the cold air of the atmofphere, without draw- 
ing after it a great deal of that cold air: and I now 
faw plainly why fo much time and fuel were re- 
quired to heat the boiler in the kitchen of the 
Foundling Hofpital, in the experiments that were 
paede with its firft fire-place. 

~The cold air which entered the fae-place tim 
- door, 
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door, and paffing over the furface of the burning 
fucl, entered the flues of the boiler with the flame, 
cooled the bottom of the boiler almoft as faft as 
the flame heated it. 

The wafte of heat that is occafioned precifely 
in this manner in the fire-places of fteam-engines, 
brewers coppers, diftillers coppers, &c. muft be 
very great indeed. To be convinced of this fact, 
nothing more is neceflary than to fee how very 
imperfectly ‘the entrance into one of thefe fire- 
places is clofed by its fingle door, ill fitted to its 
frame—what a length of time the door is left wide 
open while the fire is ftirring, or freth coals are put- 
ting into the fire-place—and what an impetuous 
torrent of cold air ruthes into the fire-place on thofe 
occafions. 

As the cold air that comes into the fire-place in 
this manner, and pafles over the burning coals, has 
very little to do in promoting the combuftion of 
the fuel, and muft neceffarily be heated very hot 
in paffing through the fire-place, and through the 
whole length of the flues of the boiler, it is eafy to 
fee what an immenfe quantity ofheat this air muft 
Meal, and carry off intothe atmofphere in its efcape 
up the chimney, 

To remedy this evil, the doors of all clofed fire- 
places fhould be double, and they fhould be fitted » 
to their frames with the greateft nicety, which 
may eafily be done by making them fhut againft 
the, front edge of their frames, inftead of being 
fitted into them, or ‘into grooves made to receive 
them; and when the fire is burning, ‘thefe doors 

we x fhould - 
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fhould be opened as feldom as poffible, and for as. 
fhort a timeas pofible. I have already mentioned 
the neceffity of thefe precautions in my fixth 
Effay, but they are of fo much importance that 
they can hardly be too often recommended, nor 
can too much pains be taken to fhew why they are 
fo neceflary. 

In all cafes where a fire-place is very large, and 
where, in confequence of the large quantity of 
coals confumed in it, the fire-place door is necef- 
farily kept open a great deal, I would carneftly 
recommend the adoption of a contrivance, which 
I think could not fail to turn out a complete re- 
medy for the evil we have been defcribing—viz. 
the entrance of a torrent of cold air into the fire- 
place through its door-way. 

The contrivance is this—to conftrué the floor 
or pavement of the area before the fire-place door 
in fuch a manner as to cut off all direct commu- 
nication, without the fire-place, in front of it, be- 
tween the afh-pit and the fire-place door-way $ 
and when this is done, to build a porch, well clofed 
above, and on every fide, immediately before the 
fire-place door, and in fuch a manner that the 
fire-place door may open into it. 

This porch muft have a door belonging toit, 
fituated on the fide oppofite to the fire-place door, 
which door (that belonging to the porch) muft; 
open outwards, and muft fit its door-frame with 
confiderable nicety. There mutt alfo be a glafs. 
window, either in this. door, or over it, or on one 
Seeers ae ne ee 
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.and there muft be fufficient room in the porch to 
allow of a certain provifion of coals being lodged 
there, and kept ready for ufes 

When frefh coals are to be thrown into the fires 
place, (as alfo when the door of the fire-place is 
to be opened for the purpofe of ftirring the fire, or 

* for any other purpofe) the perfon who is changed 
with the care of the fire enters the porch, and 
then, carefully fhutting the door of the porch 
after him, he opens the fire-place door. 

As.no air can get into the porch from withouts 
its door being clofed, none can pafs through it into 
the fire-place, and the fire-place door may-be left 

. Open without the fmalleft inconvenience; and the 
perfon who tends the fire may take up as much 
time as he pleafes in ftirring it, or feeding it with 
freth fuel, for little or no derangement of the fires 
or lofs of heat, will refult from thefe operations. 
The fire will continue to burn nearly in the fame 
manner as it did before the fire-place door was 
opened; and thofe immenfe clouds of denfe {moke; 
which, to the annoyance of the whole neighbour- 
hood, are now thrown out of the chimnies of alt 
great breweries, diftilleries, fteam-engines, &c, as 
often as they are fed with freth coals, will no 
longer make their appearance, 

‘When thefe operations are finifhed, and the fire- 
place door is again clofed, the door of the porch may 
be opened, and the provifion of coals kept im the 
porch for immediate ufe may be again completed. 

If the flame from the fire-place fhould be found 
to haye any tendency to come into the porch, this 

. may 
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may be eafily checked, by leaving a very {mall hole ~ 
in the door of the porch for the admiffion of a 
{mall quantity of air, juft enough to prevent this 
accident. This {mall hole might be furnithed with 
a tegilter. 

“But it is not merely through the opening by 
which the fuel is introduced, that cold air furtively ~ 
finds its way into clofed fire-places : it frequently 
enters in much too large quantities by the afh-pit 
door-way, and rufhing up between the bars of the 
grate, and mixing with the flame, ferves to diminith 
inftead of increafing the heat applied to the bottom. 
of the boiler; and this never fails to happen when 
a fmall fire is made in a large fire-place; ot when a 
part of the grate happens not to be covered with 
burning fuel, efpecially when there is no regifter to 
the ath-pit door. 

It fhould be remembered, that whenever more 
air enters aclofed fire-place than is actually, de- 
compofed by the burning fuel, all that fuper-abun- 
dant air, not only is of no fervice whatever, but 
being itfelf heated at the expence of the fire, and 
going off hot by the chimney, occafions the lofs of 
a quantity of heat that might have been ufefully 
employed. 

Ath-pit doors fhould always be furnithed with 
regifters, of whatever fize the fire-place may be, 
for they are always Sg aed ariperss to nthe 

management of a sand where 
<= are occalionally made in large clofed fire~ 
places, the afcent of air through that part of the 
grate that is not covered with burning = 
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be prevented, by fliding an iron-plate under the 
bars of the grate, or by fome other contrivance 
equally effectual. 

. If the clofed fire-places of boilers, great and 
{mall, were properly conftrudted, and if due care . 
were taken to introduce in a proper manner, and 
to regulate the quantity of the air that is neceflary 
to'the perfect combuttion of the fuel, their grates 
might be made confiderably narrowér than they 
now are, and the bottoms of their boilers might be 
placed’ at a greater heighth above them; from 
which arrangement feveral «advantages would be 
derived : but as long as fo little care is taken to 
keep the door of the fire-place well clofed, and to 
prevent too much air from coming up through the 
grate, by the openings between its bars, the bottom 
of the boiler muft be placed very near the furface 
of the burning coals, otherwife fo much more cold 
air than is wanted will find its way into the fire- 
place, and mix with the flame, that the bottom 
of the boiler cannot fail to be fenfibly cooled by 
it. ‘ 
When a boiler is properly fet, if a fire, of a 
moderate fize, that burns well, does not heat it in 
.areafonable time, the fault muft neceflarily lie. in 
+ the’bad management of the doors and regifters of 
\ the fire-place : for as the heat required to heat the 
\ boiler is @ certain quantity, which cannot vary, if the 
ee found to be heated as falt as it ought 
ci eee fuel confumed, a part of 
ly go to heat 
1 Bisaeg tn 5 and there is nothing at hand that 
~can 
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can take it, except it be the cold air of the atmol-* 
phere; which, whenever it is permitted to enter 
a fire-place in an improper manner, or in too lar 
quantities, never fails to rob it of a great deal of 
heat, which it takes with it up the chimney, as has 
already been obferved. 

If the door by which the fuel is introduced into 
the clofed fire-place of a kitchen boiler is not kept 
conttantly clofed, it is quite impoffible that a well- 
conftruéted fire-place can anfwer.—With fuch 
neglectful management a bad fire-place is certainly 
preferable to 2 good one; for when an enormous 
quantity of fuel is confumed under a boiler, fome 
part of it muft neceffarily find its way into it, even 
if, inftead of being fet in brick-work, it were fuf- 
pended over the fire, in the open air ;- but when 
a fire-place is made no larger than is neceffary in 
order to heat the boiler in a proper time, when the 
door of the fire-place is kept clofed, it is not fur- 
prizing that the boiler fhould be much flower in 
acquiring heat, when a ftream of cold air is per- 
mitted to ftrike againft its bottom, and blow all 
the flame and hot fmoke out of its flues into the 
chimney. 

It would be juft as unreafonable to object to the 
fire-places I have recommended on account of the 
trouble of keeping them clofed, as it would be to object 
toa {cheme for warming a dwelling-houfe merely 
becaufe -it required that the ftreet-door fhoyld 
not be left open.—The cafes are exadtly fimilar 5 
and if infifting on the attention of fervants in the 
one cafe is not unreafonable ; it cannot be fointhe — 
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There was a time, no doubt, (when the doors of 
rooms firft came in fafhion) that the trouble they 
occafioned to fervants was confidered as an hard- 
thip, and feverity in exacting attention to the 
proper management of them as a grievance; but 
all improvements are progreffive, and we may hope 
that a time will come when it will be confidered 
as carelefS and flovenly to leave open the door of a 
clofed fire-place. In the mean time it is my duty 
to declare, in the mof ferious and public manner, that 
thofe who have not influence enough with their 
fervants to fecure due attention being paid to this 
important point, would do wifely not to attempt 
to introduce the improvements in clofed fire- 
places which I have recommended. And it is not 
fufficient merely to be attentive to the fhutting of 
the fire-place door; care muft be taken alfo to 
manage properly the regifter ‘of the afh-pit door, 
otherwife, if it be left too much opened, a great 
deal too much cold air will find its way into the 
fire-place between the bars of the grate. 

When a clofed fire-place is properly conftructed, 
it is hardly to be believed how {mall a paflage is 
fufficient to admit as much air as is'neceflary or 
ufefal to maintain the combuftion of the fuel. 

A fault, which is often committed in the ma- 
nagement of the clofed fire-places I have recom- 
mended, is the over-loading them with fuel. This 


miftake has feveral bad confequences, and among 


them there is one which would not naturally be 
expected long he King the ad 
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very frequently fo much fo as to prolong the heat«_ 
ing of the boiler, notwithftanding the fiercenefS of 
the fire when the fuel is all inflamed. . 

Great care fhould at all times be taken not to 
overcharge a fireplace with fuel, but more efpe- 
cially when the fire is firft kindled, and the fire- 
place, and every thing about it, is cold. It thould 
be remembered that a great deal of heat is necef- 
fary to warm the fuel itfelf, and bring it to that 
degree of heat which it muft have in order to its 
being capable of taking fire; and as long as there 
remains any cold fuel in the fire-place to be heat- 
ed, very little heat will reach the bottom of the 
boiler. 

All the money thet is expended in the purchafe 

+ of wood to kindle coal fires, is money well laid 

out; and it is by no means good economy to be 
{paring of wood in kindling fuch fires. In many 
cafes it would, I am convinced, be cheaper ‘to 
burn wood than coals, even in London, efpecially 
in the clofed fire-places of {mall kitchen boilers 
and ftewpans, where a fire is wanted but fora fhort 
time. ‘This propofal to burn wood inftead of 
coals, or charcoal, has already been made more 
than once; and the more I have confidered the 
fubjeét, the more I am convinced that the former 
would turnout to be the cheapeft fuel. 

A great deal of fuel is confumed in this country 
for boiling water to make tea. I was curious to 
know how low it would be poffible to reduce that 
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expence, and afcertained that point by the follow~ 
ing experiments and computations - 

I fuppofed a {mall family, confifting of two per- 
fons, to drink tea twice every day (morning and 
evening) during one whole year, and that 2 pints 
of water, at the temparature of 55° (the mean an- | 
nual temperature of the atmofphere in Great 
Britain) was heated, and made to boil every time 
tea was made. 

1 found on enquiry that the moft coftly fire- 
wood that is fold in London, dry beech in billets, 
at the higheft price it is ever fold at, coft one far- 
thing per lb. avoirdupois weight; that is, at the 
tate of two-pence per billet, weighing, at an ave- 
rage 8lbs. By wholefale thefe billets are fold in 
London at one-penny-half-penny cach. 

I had fome of thefe billets fawed into lengths 
of about 5 inches, and then fplit into fimall pieces 
(about the fize of the end of one’s little finger) 
and bound up with a packthread into little {mall 
bundles, weighing about 4 or 5 ounces each. 
In the middle of each bundle there were a few 
{maller {plinters, and a very {mall piece of paper, 
that the bundle might eafily be fet on fire with a 
candle, or witha common match. 

On ufing the {mall portable furnace reprefented 
in the figure 63, and defcribed in chap. XL of 
the Tenth Effay, page 293, and the {mall, tin 
tea-kettles reprefented in the figure 68, in that 

( -Effay, 4 found, by an experiment, which was re- 
‘peated feveral times, that I could boil 2 pints 
oN of 
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of water with a bundle of wood, weighing 
ounces. : 
Hence it appears that the daily confumption éé 
wood in boiling water for tea for two perfons would 
be 8 ounces, or halfa pound weight ; confequent- 
ly for one year, or 365 days, 182% Ibs, would be 
required ; and that quantity, at 1 farthing, the 
pound, would ‘colt 182 farthings = 45} pence, 
or three fillings and nine-pence-halfpenny and half a 
farthing. 

Were it poffible to heat fo finall a quantity of 
water, with the confumption of the fame propor- 
tion of fire-wood, as was found to be fufficient for 
heating water in fome of the experiments, of which 
an account is given in the Sixth Effay, the an- 
nual expence for fire-wood for boiling water for 
making tea for two perfons twice a day, would 
amount to no more than 57 Ibs. weight, which, at 
the London price of this wood, one farthing in the 
pound, would coft 57 farthings, or one filling and 
two-pence-farthing. " 

It is by computations of this fort, founded on 
the refults of unexceptionable experiments, that 
we are enabled to appreciate the vaft faving to in- 
dividuals, and to the public, that would refult 
from proper attention being paid to the manage- 
ment of fire, and to the economy of heat. 


END OF THE FOURTEENTH ESSAY. 
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at the houfe of the Royal Inftitution—Propofals for 
employing hot, or firong fleam, in ALLUM WORKS, and 
in DISTILLERIES—Of the ufe that may be made of 
ficam in DRYING-HOUSES. 
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ESSAY XV. 





Of the Ufe of Steam, as a Vekicle for tranfporting 
Heat. 


mM‘ attempts have been made, at different 
periods, to heat liquids by means of fteam 
introduced into them; but moft of thefe have 
failed: and, indeed, until it was known that fluids 
are non-conduétors of heat, and, confequently, 
that heat cannot be made to defcend in them— 
(which isa recent difcovery)—thefe attempts could 
hardly fucceed; for, in order to their being fuc- 
cefsful, it is abfolutely neceflary that the tube, 
which conveys the hot fteam, fhould open into the 
lowe part of the vetlel which contains the liquid 
to be heated, or nearly on a level with its bottom 5 
but as long as the erroneous opinion obtained, that 
heat could pafs in fluids in a// direétions, there did 
not appear to beany reafon for placing the opening 
of the fteam tube at the bottom of the veffél, while 
many were at hand which pointed out other places 
as being more convenient for it. 

But to fucceed in heating liquids by fteam, it is 
neceffary, not only that the fteam fhould enter the 
liquid at the bottom of the vefiel which contains 
it, but alfo that it fhould enter it coming from 


above. 
; The 
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The fteam-tube fhould be in a vertical pofition, 
and the fteam fhould de/cend, through it, previous 
to its entering the veflel, and mixing with the 
liquid which it is to heat; otherwife this liquid 
will be in danger of being forced back by this 
opening into the fteam-boiler; for as the hot 
fteam' is fuddenly condenfed on coming into con- 
tact with the cold liquid, a vacuum is neceffarily 
fornied in the end of the tube; into which va- 
scuum the liquid in the veffel—preffed by the 
whole weight of the incumbent atmofphere—will 
rufh with great force, and with a loud noife; but 
if this tube be placed in a vertical pofition, and if 
it be made to rife to the height of fix or fevenfect 
above the level of the furface of the liquid which is 
to be heated, the portion of the liquid, which is thus 
forced into the lower end of the tube, will not have 
time to rife to that height before it will be met by 
fteam, and obliged to return back into the veffel. 

There will be no difficulty in arranging the ap- 
paratusin fuch a manner, as effectually to prevent 
the liquid to be heated from being forced back- 
wards into the fteam boiler; and, when this is 
done, and fome other neceflary precautions to pre- 
vent accidents are taken, fteam may be employed, 
with great advantage, for heating liquids; and for 
keeping them hot, in a-variety of cafes, in which 
fire, applied immediately to the bottoms of the 
containing yeflels, is now ufed. 

In dying, for inflance, in bleaching, and in 
_ brewing and in the procefits of many rs 


” 
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arts and manufactures, the adoption of thisme- 
thod of applying heat would be attended, not 
only with a great faving of labour, and of fuel, 
but alfo of a confiderable faving of expence in 
the purchafe and repairs of boilers, and of other 
expenfive machinery: for, when fteam is ufed in- 
ftead of fire, for heating their contents, boilers 
may be made extremely thin and light; and, as 
they may eafily be fupported and ftrengthened by 
hoops and braces of iron, and other cheap mate- 
rials, they will coft but little, and feldom ftand in 
need of repairs. 

To thefe advantages we may add others of ftill 
greater importance: Boilers intended to be heated 
in this manner may, without the {mallet diffi- 
culty, be placed in any part of a room—at any 
diftance from the fire ;—and in fituations in which 
they may be approached freely on every fide. They 
may moreover eafily be fo furrounded with wood, 
or with other cheap fubftances, which form warm 
covering, as moft completely to confine the heat 
within them, and prevent its efcape. The tubes 
by which the fteam is brought from the principal 
boiler (which tubes may conveniently be fufpended 
juft below the ceiling of the room) may, in like 
manner, be covered, fo as almoft entirely to pre- 
vent all lofs of heat by the furfaces of them; and 
this, to whatever diftances they may be made to 
extend. 

In fupending thefe fteam-tubes, care muft, how- 
ever, be taken, to lay them in a fituation, mot per- 
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Selly horizontal, under the ceiling, but to incline 
them at a-fmall angle, making them rife gradually 
- from their junétion with the top of a large vertical 
fteam-tube, which conneéts them with the fleam, 
boiler, quite to their fartheft extremities: for, 
when thefe tubes are 0 placed, it is evident that 
all the water formed in them, in confequence of the 
condenfation of the fteam in its paffage through 
them, will run backwards, and fall into the boiler, 
inftead of accumulating in them, and obftruéting 
the paflage of the fteam, (which it would not fail 
to do were there any confiderable bends or wavings, 
upwards and downwards, in thefe tubes) or, of 
running forward, and defcending with the fteaminto 
the veffels containing the liquids to be heated ;— 
which would happen if thefe tubes inclined down- 
wards, inftead of inclining upwards, as they recede 
fiom the boiler. 

In order that clear and diftin& ideas may be 
formed of the various parts of this apparatus,— 
even without figures,—I fhall diftinguifh each part 
of it by a {pecifie name: The veffel in which water 
is boiled in order to generate fteam—and which, 
‘in its conftruétion, may be made to refemble the 
boiler of a'ftcam engine—I thall call the feam- 
boiler >—The vertical tube, which, rifing up from 
the top of the boiler, conveys the fteam into the 

Stubes (nearly horizontal), which are fufpended 

‘from the cieling of the room, fhall call the eam 

; refervoir:—To the horizontal tubes I fhall give the 
"mane of condudlors of flieam :—and to the ({maller) 
Lat ba : Saas tubes, 
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tubes, which, defending perpendiculadly from 

thefe Jorizontal conduftors, convey the {team to the 
sliquids which are to be heated, I thal, exclufively, * 
appropriate the appellation of feam-tubes. 5 

The veffels in which the liquids that are to be 
heated are put, I fhall call the containing veffels— 
Thefe veffels may be made of any form; and, in 
many cafes, they may, without any inconvenience, 
be conftruéted of wood, or of other cheap mate- 
rials, inftead of being made of coftty metals, by 
which means a very heavy expence may be avoided; 
or they may be merely pits funk in the ground, 
and lined with ftone, or with bricks. 

Each fcam-tube muft defcend perpendicularly from 
the horizontal conduftor with which it is connected, 
to the level of the bottom of the containing wefel 
to which it belongs; and, moreover, muft be fur- 
nifhed with a good cock, perfeétly fteam-tights 
which may beft be placed at the height of about 
fix feet above the level of the floor of the room. 

This fream-tube may either defcend within the 
‘veffé/ to which it belongs, or on the outfide of it, as 
fhall be found moft convenient. If it comes down 
6n the outfide of the veffel, it muft enter it at its 
bottom, by a fhort horizontal bend: and its junc- 
tion with the bottom of the veffel muft be well 
fecuréd, to prevent leakage. If it comes down 
into.the veffel, on the infide of it, it muft defeend- 
to the bottom of it, or at Jeaft to within a very 
few inches of the bottom of it; otherwife the 

i liquid 
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liquid in the veffel will not be uniformly, or equally 
heated. 

When the fteam-tube is brought down on the 
infide of the containing vefiél, it may either come 
down perpendicularly, and without touching the 
fides of it, or it may come down on one fide of 
the veffel, and in contact with it. 

When feveral fteam-tubes, belonging to different 
containing veffels, are conneéted with one and the 
fame horizontal {team conduétor, the upper end 
of each of thefe tubes, inflead of being fimply 
attached by folder or by rivets to the under fide of 
the conductor, muft enter, at one inch, within 
the cavity of it; otherwife the water refulting from 
a condenfation of a part of the fteam in the con- 
duétor, by the cold air which furrounds it, inftead 
of finding its way back into the fteam-boiler, will 
defcend through the fteam-tubes, and mix with the 
liquids in the veflels below; but when the open 
ends of thefe tubes project upwards within the eam 
conduétor, though it be but to a fall height above 
the level of its under fide, it is evident that this 
accident cannot happen. 

‘It is not neceffary to obferve here, that, in order 
that the ends of the fteam-tubes may project 
within the horizoutal conduétor, the diameters of the 
former muft be confiderably lefs than the diameter - 
_of the latter. 4 
To prevent the lofs of heat arifing from the 
cooling of the different tubes through which the 
‘ fteam 


a 
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fteam muft pafs in coming from the boiler, all 
thofe tubes fhould be well defended from the cold 
air of the atmofphere, by means of warm cover- 
ing; but this may eafily be done, and ata very 
trifling expence. The horizontal conductors may 
be enclofed within fquare wooden tubes, and fur- 
rounded on every fide by charcoal duft,—fine faw- 
duft,—or even by wool ;—and the fteam tubes, as 
wellas therefervoir of fteam, may be furrounded, firlt 
by three or four coatings of {trong paper, firmly at; 
tached to them by pafte, or glue, and covered 
with a coating of varnifh; and then by acovering 
of thick coarfe cloth. It will likewife be-advifable 
to cover the horizontal conductors with feveral 
coatings of paper; for if the paper be put on to 
them while it is wet with the pafte or glue; and if 
care be taken to put it on in long flips, or bands, 
wound regularly round the tube ip a {piral Jine, 
from one end of it to the other, this covering will 
be iifeful, not only by confining more effectually 
the heat, but alfo, by adding very much to-the 
ftrength of the tube, and rendering it unneceflary 
to employ thick and {trong fheets of metal in the 
conftruction of it. 

However extraordinary and incredible it may 
appear, I can affert it as a fact, which I have proved 
by repeated experiments, that if a hollow tube, 
conftruéted of theet copper _*, of an inch in thick- 
nefs, be covered by a coating only twice as thick, 
Or yy of an inch in thicknefs, formed of layers of 
ftrong paper, firmly attached to it by good glue, _ 

Vou. 111. KX the 
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the ftrength of the tube will be more than doubled by 

I found hy experiments, the moft unexception- 
able and decifive—of which I intend at fome future 
period to give to the publica full and detailed ac- 
count,—that the ftrength of paper is fuch, when 
feveral fheets of it are firmly attached together 
with glue, that a folid cylinder of this fubftance, 
the tranfverfe {ection of which fhould amount: to 
only one fuperficial inch, would fuftain a weight 
of 30,000 Ibs, avoirdupois, or above 13 tons, fuf- 
pended to it, without being pulled afunder or 
broken. 

The ftrength of hemp is ftill much greater, 
when it is pulled equally, in the direétion of the 
length of its fibres. I found, from the refults of 
my experiments with this fubftance, that a cy- 
linder of the fize above mentioned, compofed of 
the ftraight fibres of hemp, glued together, would 
fuftain 92,000 lbs. without being pulled afunder, 

A cylinder, of equal dimenfions, compofed: of 
the ftrongeft iron I could ever meet with, would 
not fuftain more than 66,000 lbs. weight ; and the 
iron niuft be very good not to be pulled afunder 
with a weight equal to 55,000 lbs. avoirdupois. 

T thall not, ir this place, enlarge on the many 
advantages that may be derived from a knowledge 
of thefe curious facts. I have mentioned them 
pow, inorder that they may be known to the pub- 
dics and that ingenious men, who have leifure for 
Wee shee Piet eoprEns n es at- 

tention 
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. tention to a fubject, not only very intereiting, on 

many accounts, but which promifes to lead” to 

moft important improvements in mechanics. 

I cannot return from this digreflion without juft 
mentioning one or two refults of my experimental 
inveftigations relative to the force of cohefion, or 
ftrength of bodies, which, certainly, are well cal- 
culated to excite the curiofity of men of fcience. 

The ftrength of bodies of different fizes, fimilar 
in form, and compofed of the fame Jubflance—ot 
the forces by which they refift being pulled afunder 
by weight fufpended to them, and acting in the 
direction of their lengths—are sor in the fimple ratio 
of the areas of their tranfrerfe feétions, or of their , 
Sraéiures ;—but in a higher ratio—and this ratio 
is different in different fubftances. 

The form of a body has a confiderable influence 
on its ftrength, even when st és pulled in the direttion 
of its length. 

All bodies, even the moft brittle, appear to be 
torn afinder, or their particles feparated, or fibres 
broken, one after the other ; aud hence it is evident, 
that that form mult be moft favourable to the 
ftrength of any given body, pulled in the direc- 
tion of its length, which enables the greatelt 
number of its particles, or longitudinal fibres, to 
be feparated to the greateft poffible diftance—fhort 
of that at which the force of cohefion is overcome, 
before any of shem have been forced beyond that 
limit, 4 - 

KK2- It 
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It is more than probable that the apparent 
ftrength of different fubftances depends much 
more on the number of their particles that come 
into aétion before any of them are forced beyond 
the limits of the attraction of cohefion, than on 
any fpecific difference in the intenfity of that force 
in thofe fubftances. 

But to return to the fubject more immediately 
under confideration.—As it is effential that the 
fteam employed in heating liquids, in the manner 
before! defcribed, fhould enter the containing vef- 
fel at, or very near, its bottom, it is evident that 
this fteam muft be fufficiently ftrong, or elaftic, 
to overcome, not only the preffure of the atmo- 
fphere, but alfo the additional preffure of the 
fuperincumbent liquid in the vefiel; the fteam 
boiler muft, therefore, be made ftrong enough to 
confine the fteam, when its elafticity is fo much 
increafed by means of additional heat, as to enable 
it to.overcome that refiftance. This increafé of 
the elaftic force of the {team need not, however, 
in any cafe, exceed a preffure of five or fix pounds 
upon a fquare inch of the boiler, or one third part, 
or one half, of an atmofphere. 

_ Eis not neceffary for me to obferve here, that 

in this, and alfo in all other cafes, where fteam is 

ufed as a vehicle for conveying heat from one 

place to another, it is indifpenfably neceflary to 

provide /aféty-valver of two kinds ;—the one for 
‘Jetting a part of the fteam efcape, when, on the 
fire being fuddenly increafed, the fteam becomes 
fo 

‘ 
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fo ftrong as to expofe the boiler to the danger of 
being burit by it * ;—the other for admitting air 
into the boiler, when, in confequence of the dimi- 
nution of the heat, the {team in the boiler is‘con= 
denfed, and a vacuum is formed in it; and when, 
without this valve, there would be danger, either 
of the fides of the boiler being cruthed, and forced 
inwards by the prefiure of the atmofphere from 
without ; or of the liquid in the containing vel= 
fels being forced upwards into the horizontal fteam- 
conductors, and from thence intb the fteam- 
boiler. The laft-mentioned accident, however, 
cannot happen, -unlefs the cocks in fome of the 
fteam tubes are left open.—The two valves effec- 
tually prevent all accidents. 

The reader will, no doubt, be more difpofed to 
pay attention to what has here been advanced 
on this interefting fubjeét, when he is informed 
that the propofed {cheme has already been exe= 
cuted on a very large fcale, and with complete 
fuccefs ; and that the above details are little more 
than exaét defcriptions of what a¢tually exifts, 

A great mercantile and manufacturing houfe at 
Leeds, that of Meffts. Gott; and Co. had the 
courage, notwithftanding the mortifying predic- 
tion’of all their neighbours, and the ridicule with 


* The fleam which efcapes out of the boiler through the 
fafety-valve may very eafily be made to pafs into the refervoir, 
of water which feeds the boiler, and be condenfed there ; 
which will warm that water, amd by that mean: five a quan- 
tity of heat, which otherwife would efcape into the atmofphere, 


see, ot x3 which 


486 Of the Ufe of Steam, [essary 


which the fcheme was attempted to be treated, 
to erect a dying-houfe, on a very large {ciile indeeds 
on the principles here defcribed and recom~ 
mended. « 


On my vifit to Leeds in the fummer of the year 
1800, I waited on Mr. Gott, who was then mayor 
Of the town, and who received me with great po- 
litenefs, and fhowed me the cloth-halls, and other 
curiofities of the place: but nothing he fhowed 
me interefted me half fo much as his own truly 
noble manufa&tory of fuperfine woollen cloths. 

Thad feen few manufattories fo extenfive, and 
none fo complete in all its parts, It was burnt to 
the ground the year before, and had juft been re~ 
built, on a larger fcale; and with great improve- 
ments in almoft every one of its details. 

The reader may gafily conecive that I felt no 
fmall degree of fatisfaction, on going into the 


_dying-houft, to find it fitted up on principles 


which I had forme thare in bringing into repute, 
and which Mr. Gott told me he had adopted in 
confequence of the information he had acquired 
in the perufal of my Sevens; Eflay, 

He affured me that the experiment had an- 
fwered, even far beyond his mof fanguine expec- 
tations; and, as a ftrong proof of the utility of 
the plan, he informed me, that his next! door 

, Who is a dyer by profeffion, and who, 


at firft, =x ftrongly prejudiced againft thefe inno- 


had adopted them, and is now convinced 
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Mr. Gott-affured me, that he had no doubt but 
they would be adopted by every dyer in Great 
Britain in the courfe of a very few years. 

The dying-houfe of Mefirs. Gott and Co. which 
is fituated on the ground floor of the principal 
building of the manufactory, is very {pacious, and 
contains a great number of coppers, of different 
fizes ; and as thefe veffels, fome of which are very 
large, are diftributed about promifcuoufly, and 
apparently without any order in their arrangement, 
in two fpacious rooms,—each copper appearing 
to be infulated, and to have no connection what- 
ever with the others,—all of them together form 
a very fingular appearance. 

The rooms are paved with flat ftones, and the 
the brims of all the coppers—great and fmall—are 
placed at the fame height (about three feet) above 
the pavement. Some of thefe coppers contain up- 
wards of 1800 gallons; and they are all jheated by 
fteam from one fream-boiler, which is fituated ina 
corner of one of the rooms, almoft out of fight. 

The horizontal tubes, which ferve to conduc& 
the fteam from the boiler to the coppers, are fuf= 
pended juft below the ceiling of the rooms : they 
are made—fome of lead—and fome of caft-iron 5 
and are from four to five inches in diameter ; but 
when I faw them, they were naked, or without 
any covering to confine the heat. On my ob- 
ferving to Mr. Gott that coverings for them _ 
would be ufeful, he told me that it was intended 

RK4 that 
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that they fhould be covered, and that coverings 
would be provided for them. 

The vertical feam-tubes, by which the fteam 
paffes down from the horizontal fteam-conduétors 
into the coppers, are all conftructed of lead ; and 
are from 4 of an inch to 2% inches in diameter; 
being made larger or {maller according to the 
fizes of the coppers to which they belong. Thefe 
fteam-tubes all pafs down on the oxtfides of their 
coppers, and enter them horizontal at the level 
of their bottoms. Each copper is furnifhed with 
a bral cock, for letting off its contents; and it 
is filled with water from a ciftern at a diftance, 
which is brought to it by,a leaden pipe. The 
coppers are all furrounded by thin circular brick- 
walls, which ferve not only to fupport the cop+ 
pers, but alfo to confine the heat, 

The rapidity with which thefe coppers are 
heated, by means of fteam, is truly aftonithing. 
Mr. Gott affured me, that one of the largeft of 
them, containing upwards 1800 gallons, when 
filled with cold water from the ciftern, requires no 
qmore than Aalf an hour to heat it till it aétually 
boils !-—By the greateft fire that could be made 
under fuch a copper, it would hardly be poffible 
make it boil in lefs than an hour. 

It is eafy to perceive that the faving of time, 
which will refult from the adoption of this new 
‘mode of applying heat, will be very great ;—and it 
is likewife evident that it may be increafed, al- 
-moft without limitation, merely by augmenting 

3 the 
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the diameter of the fteam-tube : Care muft, how: 
ever, be taken, that the boiler be fufficiently large 
to furnith the quantities of fteam required—The 
faving of fuel will alfo- be very confiderable: Mr. 
Gott informed me, that, from the beft calculation 


he had been able to make, it-would amount: to_ 


near two-thirds of the quantity formerly ex- 
pended, when cach copper was heated by a fepa~ 
rate fire, 

But thefe favings are far from being the only 
advantages that will be derived from the introduc- 
tion of thele improvements in the management of 
heat: There is one, of great importance indeed — 
not yet mentioned—which alone would be fufi- 
cient to recommend the very general adoption of. 
them.—As the heat communicated by fteam can 
never exceed the mean temperature of boiling water 
by more than a very few degrees, the fubftances 
expofed to it can never be injured by it. 

In many arts and manufactures this circumftance 
will be productive of great advantages, but in none 
will its utility be more apparent than in cookery 5 
and efpecially in public kitchens,—where great 
quantities of food are prepared in large boilers;— 
for, when the heat is conveyed in this manner, all 
the labour now employed in itirring about the 
contents of thofe boilers, to prevent the viétuals 
from being {poiled by burning to the bottoms of 
them, will be unnecefiary; and the lofs of heat 


occafioned by this ftirring, prevented;—and, in- | 


ftead of expenfive coppers, or metallic boilers, 
which 
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which are fometimes unwholefome, and always 
difficult to be kept clean, and often ftand in need 
of repairs,—common wooden tubs may, with great 
advantage, be ufed as culinary veffels; and their 
contents may be heated by portable fire-places, by 
means of fteam-boilers attached to them. 

As thefe portable fireplaces and their fteam, 
boilers may, without the fmalleft inconvenience, 
be made of fuch weight, form, and dimenfions, as 
to be eafily tranfported from one place to another, 
hy two men; and be carried through a door-way 
of the common width ;—with this machinery, and 
the fteam-tubes belonging to it, and a few 
wooden tubs, a complete public kitchen, for 
fupplying the poor, and others, with foups, and 
alfo'with puddings, vegetables, meat, and all other 
kinds of food prepared by doifing, might be efta- 
blifhed in half an Hour, in any room, in which there 
is a chimney (by which the fmoke from the port- 
able fire-place can be carried off ); and, when the 

room fhould be no longer wanted as a kitchen, it 
might, in a few! minutes, be cleared of all this culi- 
nary Spud arent eae ready to be ufed for any 
other purpofe. 

This method of conveying heat is peculiarly well 
vadapted. for heating baths: It is likewife highly 
probable that it- would be found ufeful in the 
“bleaching bufinefs, and in wafhing linen. It would 
alfo be very uftful in all cafes where it is required ~ 
to keep any liquid at about the boiling point for a 

: ioe smecetaera gabe. ag : 
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of heat adimitted may be very nicely regulated by 
means of the brafs cock belonging to the fteams 
tube. Mr. Gott thowed me a boiler in which. 
fhreds of fkins were digefting in order to make 
glue, which was heated in this manner; and in 
which the heat was fo regulated, that, although the 
liquid never actually boiled, it always appeared to 
be upon the very point of beginning to boil. 

This temperature had been found to be beit 
calculated for making good glue, _Had-any other 
Jower temperature been found to. anfwer better, it 
might have been kept up with the fame cafe, and 
with equal precifion, by regulating properly the 
quantity of fteam admitted, 

I need not fay how much this country is obliged 
to Mr. Gott, and his worthy colleagues. —To the 
fpirited exertions of fuch men—who abound in no 
other country—we owe one of the proudeft dif- 
tinétions of our national character ;—that of being, 
an enlightened and an enterprizing people. 

In fitting up the great kitchen at the houfe of 
the Royal Inftitution, I availed myfelf of that op- 
portunity to fhow, in a variety of different ways, - 
how fteam may be ufefully employed in heating 
liquids. 

On one fide of the room, oppofite to the fire- 
place, and where there is no appearance of any 
chimney, I fitted up a fteam-boiler, of catt-irén, 
which, to confine the heat, is fo compleatly covered 
up by the brickwork in which it is fet, that no 
part of it is fen, This boiler is fupplied with 

: wae 
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water from a referyoir at +a diftance (which is not 
feen) and by means of a cock, which is regulated by 
an hollow floating ball of thin copper, the water in 
the boiler always ftands at the fame height, or 
level. 

The fteam from this boiler rifes up perpendicu- 
larly in atin tube, which is concealed in a fquare 
wooden tube, by the fide of the wall of the room, 
and enters an horizontal tin tube (concealed in the 
fame manner) which lies againft the wall, and juft 
under the ceiling. 

From this horizontal fteam conduétor three tubes 
defcend, perpendicularly (concealed in three {quare 
wooden tubes) and enter three different kitchen 
boilers (on a level with their bottoms) which are 
fet in brick work, againft the fame fide of the room 
where the fteam boiler is fituated. 

As cach of thefe boilers has its feparate fire- 
place, properly furnithed with agood double door, 
and regifter afh-pit door; and alfo with a canal, 
furnifhed with a damper, for carrying off the 
fmoke; either of thefe three boilers may be ufed 

. for cooking, either with a fire made under it, or 
with fteam brought into it, from the neighbouring 
fteam-boiler. 

(The object I had principally in view in this.ar- 
rangement, was to fhew, in the moft ftriking and 
convincing manner, that all the different procefies 
Fon oa performed by boiling, {uch as’ 

ling meat~and vegetables in boiling water— 
\ ig foupieyBcwing, ‘&c, may, in all cafes, be 
Wek performed 
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performed quite as well, and in many much better, 
by heating the liquid which is to be boiled, and 
keeping it boiling, by admitting hot fteam #nto a . 
than by making'a fire wnder it, 

By ufing one of thefe boilers a/ternately in thele 
two ways, on different days, in preparing the fame 
kind of food, 1 concluded that all doubts on this 
fubjeét would be moft effectually removed, 

To exhibit ina manner {till more ftriking the 
application of fteam to the boiling of liquids for 
culinary purpofes, the following arrangement’ has 
been made, and completed.—An horizontal fteam- 
conductor (concealed in a {quare wooden tube) 
communicating, at right angles, with the fteam 
conduétor before defcribed, paffes, juft below the 
ceiling, from the middle of one fide of the room, to 
the middle of the ceiling; and ends in a veflely in 
the form of a flat drum, about ten inches in diame- 
ter, and five inches high, which is attached to the 
ceiling, perpendicularly over the center of a large 
table, which is placed in the middle of the 
room. 

On the outfide of this drum, or fhort hollow 
cylinder (which is made of tin, and covered with 
wood, to confine the heat) there are, at equal dif 
tances, four proje¢ting horizontal tubes, each about- 
one inch in diameter, and two inches long, which 
communicate with the ihfide of the dram. - Thefe 
‘tubes all point to the fame center, namely, piace’ 
center of the drum. 

To cach of thefe hort horizontal tubes, sees 
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fixed one end of a fteam tube compofed of three 
pieces, fixed to.each other, and moveable, by means 
of joints, which are all fteam-tight. 

- The end of this compound flexible feam-tube 
is united to the end of the fhort tube, which pro- 
jects from the fide of the drum,-by means of a 
fteam-joint, in fuch a manner, that the fleam-tube, 
attached to the drum, and communicating with it, 
may either be folded up, in joints, or lengths, juft 
‘under the ceiling, or it may be made to hang down 
from the end af the fhort tube to which it is.at- 
tached.—The lower joint, or rather divifion of this 
flexible fteam-tube, which reaches nearly to the top 
of the table, is furnifhed with a brais cock, by 
which it is occafionally clofed ; or rather, by which 
it is always kept clofed when it is not in aétual 
ufe, 

Limight perhaps fpare myfelf the trouble of de- 
fcribing the manner in which this culinary fteam 
apparatus is ufed, as the imagination of the reader 
will moft probably have run before me. I fhall, 
however, juft mention a very ftriking and pleafing 
manner of making the experiment, in which the 
a&tion of this machinery will be exhibited to great 
advantage. 

If the cold water, which is to be heated, and 
made to boil by the fteam, is put into a large glafs 

bowl, or jar; on Plunging the lower end of one of 
‘the flexible fteam-tubes into the water, and then 
ing the fteam-cock, the agitation into which 

water in the glafs oni be thrown will be 
“fein = vifible 
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vifible through the glafs; and the paflage of the 
fteam, in its elaftic form, upwards, through the 


water into the air, after the water has become boiling ° 


hot, and not necesseatab ie anit sttines sone 
an amufing experiment. 

Thofe of the flexible fteam-tubes which are not 
in aétual ufe, are kept fo folded up, (in orderto 
their being out of the way) that their two upper 
divifions, lying by the fide of each other; in an ho- 
rizontal pofition, are juft under the ceiling of the 
room; while their lower divifions hang vertically 
downwards, pointing towards the table. 

Inorder that the kitchen may not be filled with 
fteam when any of the boilers on the fide of the 
room are ufed, their covers are all-furnifhed with 
fteam-tubes, which, communicating by a particu- 
lar contrivance, with an horizontal fteam-tube, 
which lies immediately over thefe boilers juft un- 
der the ceiling, and which, by paffing through the 
wall of the building, opens into the external-air, 
all the waite fteam from thefe boilers is carried out 
of the kitchen, 

Before { conclide this Effay, I thall add afew ob- 
fervations concerning an application of fteam, which 
has not yet, to my knowledge, been made, but 
which there is much reafon to think would turn 

| out to be of very great importance indeed i in many 
cafes.—This is the employing of it for communi- 
cating degrees of heat above that of boiling water, 
ih A this fubject by an ac- 
count I received, not long ago, of fome very fur- 


jet 
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prizing effects which were produced in bleaching, 
by ufing the fteam of a very {trong folution of pot- 
-ath for boiling the linen, inftead of waters as I was 
confident that no part of the alkali could poffibly 
be evaporated in this procefs, I could not account 
invany other way for the effeéts produced, but by 
fuppofing them to have been owing to the high 
temperature of the fteam which rofe from this ftrong 

+ lixivium: and, as fteam, at a high temperature, 
might eafily be procured, and applied to the linen, 
without-the ufe of the alkali, 1 thought it would 
be worth while to try the experiment with shot 
fteam, produced from pure water. I mentioned 
this idea to Mr. Duffin, fecretary of the Linen 
Board in Ireland, who is himfelf concerned, in an 
extenfive way, in the bleaching bufinefs, who has 
promifed to make fome experiments on this fub- 
ject, which I took the liberty to point out, and to 
recommend to him, ‘as being likely to lead to in- 
terefting refults. 

Meditating on the various ufes to which Zor, 
or (which is the fame thing) frong fream might be 
applied, it occurred to me that it would probably 
be found to be extremely ufeful in a//um works, 
for concentrating the liquor from which allum is 
cryftalized. There are, as is well known, many 
_ difficulties attending the evaporation and concen- 
|. tration of that liquid ; and it is never done without 
occafioning a very confiderable expence, as well for 

of ee: Seog panties) are confumed, as 
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alfo on account of the frequent repairs be 
which are found to be neceffary. . 

Moft, if not all thefe difficulties, might, I think. 
be avoided, by introducing ftrong fteam into this 
liquor, inftead of concentrating it over a fire. This, 
concentration might certainly be effected as well, 
and probably better, and more expeditioufly, by 
ufing hot fteam, than by the immediate ufe of the 
heat of a’fire; and the expence occafioned by the 
wear and'tear of the apparatus’ would, no doubt, 
be much lefs in the former cafe than in the Jatter: 
and, if it fhould be found (which is not unlikely) 
that /ome certain temperature is more advantageous 
in this procefs than any other, that temperature, 
when once difcovered, may be preferved, with very 
little variation, when fteam is ufed (by placing a 
valve, loaded with a proper weight, in the fteam- 
tube, and obliging the fteam to lift that valves in 
order to pafs through.the tube); but there is no 
pofiibility of regulating, with any precifion, the 
degrees of heat employed, when liquidsare evapo- 
rated in boilers over a fire. 

1 would juft point out one more application of 
fteam, which, if I am not much miftaken, will 
turn out to be very advantageous indeed, in many 
refpeéts ;—it may be employed in heating the fer- 
mented liquor from which ardent fpirits are diftilled. 

A  propofal for introducing watery vapour into 

from which pure ardent fpirits are to be 
: titled, or forced away by heat, will, no doubt, 
be thought very extraordinary by thofe who have 

VOL, itl. LL never 
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never meditated on the fubject ; but when they 
fhall have ‘confidered it with attention, they will 
find reafon to conclude that this method of diftil- 
ling bids fair to be very ufeful. The faving of 
expence for coppers, and other coftly utenfils and 
machinery, + would | ‘be very confiderable ; and the 
agit at on the flavour of the (pirits being injured 
by the burning of the liquor to the fides of the 

A copper, would be entirely removed. 

» Steam has already been introduced, in feveral, 
great nfariufactories in this country, into drying- 
houfes, and employed, with the beft effects, for 
heating and drying linen, cotton, and woollen 
goods, after they have been wafhed :—it has alfo 
been uledin the drying-rooms of feveral paper ma- 
nufaétories. When it is ufed for any of thele 
purpofes, it fhould be introduced into tubes of 
large diameter, or into feveral fmaller tubes, con- 
ftru&ed of very thin fheet copper (or into any 
Other metallic tubes, Aaving a Jarge firface, that 
would be cheaper) and thefe tubes fhould be placed 
nearly in-an horizontal pofition in the /ower part of 
‘the drying-room, and wider the goods that are to 

{ be'dried 5 and, (in order to economize the heat ds 
much as poffible) the water refulting from the con- 
denfation of the fteam in the fteam-tubes, fhould 
‘be conduéted, by fmall tubes, well covered with - 

ioe "am coving fot ee i 
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